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NORTHWESTERN AQUATIC SCIENCES


TOXICITY TEST REPORT


TEST IDENTIFICATION
Test No.: 686-47
Title: Toxicity of Portland Harbor RL/FS freshwater test sediments using a 28-day amphipod, Hyalella azteca,
sediment bioassay.
Protocol No.: NAS-686-HA4c. Based on ASTM 2001 (Standard test method No. E1706-00), Am. Soc. Test.
Mat. Phila., PA, and EPA Method 100.1 EPA/6001R-991064,2000). This protocol can be found in Appendix
A of the Portland Harbor RI/FS Round 2 Quality Assurance Project Plan Addendum 10: Round 38
Comprehensive Sediment and Bioassay Testing (Draft), December 17,2007 .


STUDY MANAGEMENT
Study Sponsor: Windward Environmental, Inc., 200 West Mercer Street, Suite 401, Seattle, WA 98119.


Sponsor's Stud), Monitor: Ms. Helle Andersen
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Test Location: Newport laboratory
Laboratorlz's Stud:r Personnel: G.J. Irissarri, B.S., Proj. Man./Study Dir.; L.K. Nemeth, B.A., M.B.A., QA
Officer;R.S. Caldwell, PhD, Sr. Toxicol.;G.A. Buhler, B.S., Aq. Toxicol.;M.S. Redmond, M.S., Aq. Toxicol.;
S.J. Gage, B.A., Sr. Tech.; L.P. Sandoval, B.S., Tech.
Sfudlz Schedule:


Test Beginning: I 1-30-07, 1300 hrs.
Test Ending: 12-28-07 , 1 330 hrs.


Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newpotl, OR
97365.
Good Laboratoryr Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17,1989 (40 CFR
Part 792).
Statement of Ouality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the


study was performed in accordance with the protocol and standard operating procedures. This repoft is an
accurate reflection ofthe raw data.


TEST MATERIAL
Test Sediments: Portland Harbor RI/FS freshwater test sediments. Details are as follows:


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


Tesr No. 686-41


1465G
LW3-G785


11t14t07
rUt7 l01


1460G
LW3-G622


tUt4107
11117101


1467G
LW3-G637-1


1U15107
1Ut ] t07


1412G
r-w3-G663


11t15t07
11t11t01


1461G
LW3-G625


tUr4107
11tr7 t07


1468G
LW3-G643


tU15t01
tU l7 t01


1473G
LW3-G665


11115107
11n7 t07


1462G
LW3-G628
tUt4t07
rUt7 t07


1469G
LW3-G648


11t15t01
tU17t07


1474G
LW3-G671


tUt5/07
tUt7 l07


1416G
LW3-G787


11t15t07
11t11t07


1463G
LW3-G623


tU14l07
lyn101


1470G
LW3-G653


11115107
11t17 t07


1471G
LW3-G614


1Ut6 t07
11111 107


1459G
LW3-G612-l


r1n4t07
11117101


1464G
LW3-G638


tU14t01
t y 1 7  t j l


t4ttG
LW3-G654


11115107
11t11t07


1418G
LW3-G683


tUt6107
tUt7 t07


r466G t475G
LW3-G786 LW3-G788


11t14t07 11n5t01
11117107 111r7107
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NORTHWESTERN AQUATIC SCIENCES


NAS Sample No. 1419G 1480G 1481G 1482G 1483G
Description LW3-G685 LW3-G689 LW3-G693 LW3-G694 LW3-G700


Col lect ion Date 11116101 11116107 11116107 1111610l  11116107
Receipt  Date 11111107 1 l l l7 l07 11117107 l l l l7 l07 l l l l l l0 l


NAS Sample No. 1484G 1485G 1486G 1487G 1488G
Description LW3-G107 LW3-G711 LW3-G713 LW3-G718 LW3-G722
Col lect ion Date 11116107 11116107 11116101 11116107 11116107
Receipt  Date 11117107 l l l17 l07 l l l1 l l0 l  11117107 l l l l7 l0 l


NAS Sample No. 1489G 1490G
Description LW3-G736 LW3-G737
Collection Date 1111610l 1111610l
Receipt Date 1ll l7l07 11117107


Control Sediment: The negative control sediment (NAS#I508G) was collected on l1-21-07 from anarca
approximately one mile east of the Hwy. 101 bridge at Beaver Creek, approx. 8 mrles south of Newport, OR.
Treatments: Homogenized at test set up by mrxing using stainless steel implements.
Storage: All test and control sediments were stored at 4oC in the dark in capped containers until used.


TEST WATER
Source: Dechlorinated Newporl, OR tap water.
Dates of Collection: Seventeen batches of test water were collected between ll-26-01 and 12-26-01


Water Qualitv (mean 1S.D.):
pH :  7 .3  10 .2  (n :17 )


, conductivity: 1.42 + 4 pmhos/cm (n:17)


hardness: 35 + 3 mglL as CaCO3 (n:17)


alkalinity: 35 t 5 mg/L as CaCO3 (n:17)
chlorine: All batches were <0.02 mg/L.


Pretreatment: Dechlorinated and aerated >24 hr.


TEST ORGANISMS
Species: Hyalella azteca, amphipod.


Age/Stzq: 7-8 days old
Source: Chesapeake Cultures, Hayes, VA; received ll-28-07.
Acclimation: Holding conditions prior to testing averaged: temperature, 19.7 + 2.2"C; dissolved oxygen, I1.0
+ 3.5 mg/L, pH, 8.0 + 0.3; conductivity, 405 t54 pmhos/cm; hardness, 151 !22 mg/L as CaCO3; and


alkalinity, 160 t 46 mg/L as CaCO3. Half of the water was replaced daily with dechlorinated Newport, OR tap
water during holding. Animals were fed YTC daily during holding.


TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually


employed. See the test protocol for a more detailed description of the test procedures used in this study.


Test Chambers: 300 rnl high-forrn glass beakers
Test Volumes: 100 rnl sediment layer; 17 5 rnl test water.
Replicates/Treatment: 8
Organisms/Treatment: 80
Water Volume Changes: 2 water volumes per day
Aeration: None.
Feeding: Animals are fed 1.0 ml of YTC suspension per beaker daily.
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Effects Criteria: 1) survival after 28 days, and 2) average individual biomass (based on dry weight) after 28
days. Death is defined as no visible movement or response to tactile stimulation. Missing organisms were
considered to be dead.
Water Qualitv and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity and ammonia-nitrogen were measured in the overlying water of one replicate test container per
treatment on days 0 and 28 of the test. Temperature was measured daily, dissolved oxygen and pH three times
per week, and conductivity weekly, in the overlying water of one replicate test container per treatment.
Interstitial ammonia and pH were measured in the bulk sediment. Hardness and alkalinity were measured with
titrimetric methods. Interstitial water samples from bulk sediments were obtained by centrifugation, or by
settling in the case of very sandy sediments. Total ammonia-N was measured using Hach reagents based on
the salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric method. Samples were not distilled prior to
analysis. The photoperiod was 16:8, L:D.


DATA ANALYSIS METHODS
Survival and mortality were calculated for each replicate as follows:


percent survival : 100 x (number surviving/initial number tested)
percent mortality: 100 x (number dead/initial number tested)


average individual biomass : (final wt. - tare wt.)/number weighed,
wnere:


final wt. : tare wt. + dry weight of organisms recovered on day 28, in mg


Means and standard deviations for the biological endpoints described above, and for water quality data, were
computed using Microsoft Excel 2000.


PROTOCOL DEVIATIONS
None


REFERENCE TOXICANT TEST
The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the
performance of the test organisms used in the sediment toxicity test. The performance is evaluated by
comparing the results of this test with historical results obtained at the laboratory. A summary of the reference
toxicant test result is given below. The reference toxicant test raw data are found in Appendix II.


Test No.: 999-2362
Reference Toxicant and Source: Potassium chloride, KCI (Fisher, Lot No. 045768).
Test  Date:  11-30-07
Dilution Water Used: Moderately hard slnthetic water prepared from Milli-Q@ deionized water.
Result: 96-hr LC50, 0.41 glL. This result is within the laboratory's control chart warning limits (027 to 0.52


ctL).


TEST RESULTS
Observations of water quality in the overlying water throughout the test are summarized in Table 1. A detailed
tabulation of the water quality results by sample and test day can be found in Appendix II. Interstitial ammonia
measurements and pH of bulk sediments are listed in Table 2. The means and standard deviations of percent
mortality of Hyalella exposed for 28 days to sediments, and the growth measured as dry weight are summarized
in Table 3. Detailed data organized by sample and replicate, and summary statistics for these observations, are
given in Appendix II.


All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Ammonia-N in the overlying water ranged from <0.1 to 1.7 mg/L in all day 0 and day 28
observations. Interstitial bulk sediment values for ammonia-N ransed from <0.5 to 16.4 mplL.
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The test met the acceptabilify criteria specified in the test protocol with 90.07o control survival (>80% required).


The reference toxicant (positive control) LC50 result was within the laboratory's control chart limits (0.47 glL;


control charl mean + 2 S.D. : 0.40 + 0. 12). It is concluded, therefore, that the test has developed fully acceptable


data for use in making management decisions.


REFERENCES
ASTM. 2003. Standard Test Methods for Measuring the Toxicity of Sediment-Associated Contaminants with


Fresh Water Invertebrates. ASTM Standard Method No. E 1706-00. Am. Soc. Test. Mat., West


Conshohocken, PA.


U.S. EPA. 2000. Section 11, Modifrcation of Test Method 100.1, Hyalella azteca 10-d Survival and Growth


Test for Sediments, pp 47 -54 In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment-


associated Contaminants with Freshwater Invertebrates (Second Edition). EPAi600/R-99/064.


Portland Harbor RI/FS Round 2 Quality Assurance Project Plan Addendum 10: Round 38 Comprehensive


Sediment and Bioassay Testing (Draft), December 11 ,2007.


STUDY APPROVAL


- Lttt
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Table l. Summary of water quality conditions during tests of the amphipod, Hyalella azteca, exposed to
freshwater sediments.


Water Quality Parameter Mean * S.D. Minimum Maximum
Temperature ('C)
Dissolved oxygen (mg/L)
Conductivity (prmhos/cm)
pH
Hardness (mg/L as CaCO3)
Alkalinity (mg/L as CaCO3)
Total ammonia (mg/L)


22.9 + 0.4
6.4 + 0.6
1 5 1  +  2 l
7 . 0 ! 0 . 2
4 8 1 6
3 6 + 5


22.0
5 . 1
1 3 0
6.6
)+


3 0
<0. I


24.0
8 .3
A 1 <


7.5
68
50
1 . 7


957
429
1 9 8
429
66
66
66


Table 2. Interstitial ammonia-N and pH in bulk test sediments at the time of test setup.
NAS Sample No. Sample Description Ammonia (me/L) pH


1459G
1460G
1 4 6 1 G
1462G
t463G


LW3-G612-1
LW3-G622
LW3-G625
LW3-G628
LW3-G623


11.2
5 .9
5 . 6
1 0 .  I
7 . 1


6 .1
6 .8
6 .8
6 .1
6 .8


t464G
1465G
t466G
r461G
1468G


5 . 6
9.0
J . l


6.9
A 1


6.8
6 .7
6 .9
6.1
6 .1


LW3-c638
LW3-G785
LW3-c786


LW3-G637-l
LW3-G643


t469G
1410G
147 rG
1472G
1413G


LW3-G648
LW3-G653
LW3-G654
LW3-G663
LW3-G665


3 . 7
7 .6
4 .1
<0.5
2 . 6


6 .8
6 .7
6 .8
7 .0
6 .9


1414G
1475G
1416G
r4 l lG
1478G


LW3-G671
LW3-G788
LW3-G787
LW3-G614
LW3-G683


5 . 0
<0.5


J . l


1 . 7
6 . 1


6 ' 7


7 . 1
6 .1
6 .9
6 .9


r479G
1480G
1 4 8 1 G
1482G
1483G


LW3-G685
LW3-G689
LW3-G693
LW3-G694
LW3-G700


5.2
a l
J . l


5 . 8
8 . 1
5 .0


6 .8
7 .7
6 .9
6 .9
6 .9


1484G
1485G
1486G
1487G
1488G


LW3-G707
LW3-G711
LW3-G713
LW3-G718
LW3-G722


6.3
6 .9
9 .4
5 .2
7 .9


6 .8
6.7
6 .7
6 .9
6 .8


1489G
1490G
1 508G


LW3-G736
LW3-G737


Control


1 1 . 1
16.4
l . J


6.1
6 .1
7.4
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faUt. :. Vt"tt"ttq, .


NAS Sample No. Sample Description Average Percent Average dry


mortality (Mean + wVamPhiPod (mg)


SD) (Mean + SD). .


I  508G
1465G
1466G
1475G
1476G


Control
LW3-G785
LW3-G786
LW3-G788
LW3-G787


10.0  I  10 .7
3 . 8  X 7 . 4
18.8  r  6 .4
l l . 3  r  1 3 . 6
7.5 ! 13.9


0 . l9  t  0 .04
0.12  !  0 .02
0.14  r  0 .02
0.15  r  0 .04
0 . 1 2  r  0 . 0 1


1459G
1460G
1 4 6 1 G
r462G
1463G


LW3-G612-l
LW3-G622
LW3-G625
LW3-G628
LW3-G623


7.5  1  8 .9
r2.5 X 10.4
5 . 0  ! 7 . 6
8 .8  r  16 .4
1 5 . 0  r  1 0 . 7


0 .1  1  +  0 .02
0 . 1 3 1 0 . 0 1
0 . 1 2  t  0 . 0 1
0.12  I  0 .03
0.13  r  0 .01


t464G
r461G
1468G
1469G
1410G


LW3-G638
LW3-G637-l
LW3-G643
LW3-G648
LW3-G653


12.5 ! t3.9
8 . 8  r  1 1 . 3
10 .0  r  14 .1
10.0 r  9 .3
16.3 t 14.l


0 . 1 2  ! 0 . 0 2
0.12  !  0 .02
0.13  r  0 .02
0.12  t  0 .02
0 . 1 3 1 0 . 0 2


141lG
1472G
1473G
r474G
1417G


LW3-G654
LW3-G663
LW3-G665
LW3-G671
LW3-G674


13.8 !  9.2
1 0 . 0  r  1 4 . 1
t2.5 !  10.4
1 3 . 8 1  1 3 . 0
1 5 . 0  r  l 3 . l


0 .14  r  0 .05
0.12  r  0 .03
0.12  +  0 .01
0 . 1 1  r  0 . 0 1
0.12  1  0 .03


t478G
1419G
1480G
1 4 8 1 G
1482G


LW3-G683
LW3-G685
LW3-G689
LW3-G693
LW3-G694


1 . 3  t  3 . 5
6 .3  r  10 .6
8 .8  t  9 .9


1 0 . 0  t  1 3 . 1
3 . 8  !  5 . 2


0 . 1 2  t  0 . 0 1
0.1  1  r  0 .02
0 . 1 3 1 0 . 0 2
0.1  1  +  0 .02
0 . 1 1  t  0 . 0 1


1483G
1484G
1485G
1486G
1481G


LW3-G700
LW3-G701
LW3-G711
LW3-G713
LW3-G718


1 0 . 0  t  l 3 . l
1 6 . 3  r  1  1 . 9
12.5 ! 13.9
6 . 3  t 7 . 4
8 . 8  r  I  1 . 3


0 .12  t  0 .01
0.12  x  0 .02
0.12  !  0 .02
0 . 1 I  I  0 . 0 1
0 . 1 2  t  0 . 0 1


1488G
r489G
1490G


LW3-G722
LW3-G736
LW3-G737


13.8 t9.2
11.3 t  14.6
1 6 . 3  I  1 5 . 1


0 . 1 2  1  0 . 0 1
0 . 1 3  r  0 . 0 1
0. l3  t  0 .02
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APPENDIX I


PROTOCOL


NAS-686-HA4c. This protocol can be found in Appendix A of the Portland Harbor RI/FS
Round 2 Quality Assurance Project Plan Addendum l0: Round 38 Comprehensive


Sediment and Bioassay Testing (Draft), December 17 ,2007 .
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NORTHWESTERN AQUATIC SCIENCES
HYALELLA AZTECA 28-DAY SOLID PHASE


PROTOCOL NO. NAS-XXX-HA4c
SEDIMENT TEST 9a .4o


w"'! ir ' .r*
Test No 686-47 Client Windward Environmental lnvest igator 


Y 
ovi l '  


'v


STUDY MANAGEMENT
C i i e n l Windward  Env i romenta l  200 WestMercer Street,  Suite 401, Seatt leW A  9 8 1 1 9
Cl ien t  s  S tuO
Test ing Laboratory: Northwestern AqLtat ic Sciences
Test Locat ion Newport Laboratory
Labora tory 's  S tudy  Personne l .  , r l


Pro i .  Man /S tudv  D i r  G J  l r i ssar r i  
-


QA Officer
1
3
5
7


Nemeth
2
4
6
B


Study  Schedu le :
T c c t  R a n i n n i n n t t - 3 o t T l 3 c , u T e s t  E n d i n g  l L - L { - o +  , 7 2 e


TEST MATERIAL
Genera l  descr ip t ion  lsee  sam p le  logbook/cha in -o f -cus tody  fo r  de ta i l s )


1 5OBG 1 465G t r+ooL) 1475G 1476GNAS Sample  No
r - \ ^ ^ ^ . ; ^+ ; ^ ^
u c J U r P L r u l l


Collect ion Date
R o n e i n i  l - ) a i c '
I  r v v v ' y r  v v \ v , 1 1 t 2 1 t 0 7


Cont ro l LW3-G785 LW3-G786 LW3-G7BB LW3-G787
11t14107 11t14 t07 11t15 t07 11t15t07
1 1 t17 t07 1 1 t17 t07 1 1 t 1 7  t 0 7 1 1 t17 t07


1 1 t 2 1 t 0 7


1 459G l 4 O U L r I 4 0  I \ J t40z(J 1463G
L W 3 - G 6 1 2 - 1 LW3-G622 LW3-G625 LW3-G628 LW3-G623


NAS Sample  No
f l o c n  r i n t i n  n


Col lec t ion  Date .
P o n o r n t  f ) r f o '


1 1 t 1 4 t 0 7 1 1  t14  t07 1 1  t14 t07 11t14 t07 11t14 t07
1 1 t 1 7  t 0 7 1 1 t 1 7  t 0 7 1 1 t17 t07 11t17  t07 1 1 t 1 7  t 0 7


1464G 1467G l 40OLr 1469G t+ / r.J\)


LW3-G638 LW3-G637-1 LW3-G643 LW3-G648 LW3-G653
NAS Sample  No
Descr ip t ion
Col lect ion Date:
Rono in t  l - ) r t o


1 1  t14 t07 1 1  t 1  5 t 0 7 11t15 t07 11t15107 11t15 t07
1 1 t17 t07 1 1 t17 t07 1 1 t17 t07 1 1  t17  t07 1 1 t17 t07


NAS Sample  No
l - l oqn r i n t i nn


Col lec t ion  Date
Q o n o i n f  l - ) a f a '


1 4 7  1 G 1 4 7 2 G t z +  /  J U 1474G 1477G
LW3-G654 LW3-G663 LW3-G665
1 1 t1 5t07 1 1  t15 t07 11t15 t07


LW3-G671 LW3-G674
11115107 11t16t07


1 1 t17 lA7 1 1  t 1 7  1 0 7 1 1 t17 t07 11t17  t07 1 1 t17 t07


NAS Sample  No
I - ) o c n r i n f i n n
v v v v '  , Y u v ,  '


Collect ion Date:
Q o n o i n f  f l r f o
|  \ v v v I v \  g 9 l v '


1478G 1479G 1 48OG 1481G l 46Z l r


LW3-G683 LW3-G685 LW3-G689 L V V J - L , O Y J LW3-G694
1 1 t16t07 1 1 t 1 6 t 0 7 1 1 t16t07 11t16 t07 11t16107
1  1  t 1 7  t 0 7 1 1 t 1 7  t 0 7


L ) a a e'  " Y "
'1 of ':to


I  I  t17  107 11t17107 I  1  t17  t07


Error  codes  l  )  cor rec t ion  o f  handwr i t ing  er ro r
2)  wr i t ten  rn  \ ,v rong loca l ion ,  en t ry  de le ted
3)  wrong da te  de le ted ,  rep laced w i t l r  cor r rec t  da te
4)  e r ro r  found in  measurement ,  r 'neasL l re r ren t  repeated
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Test No. 686-47 Cl ient


HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX-HA4c


Invest igator


TEST MATERIAL CONTINUATION SHEET


'1483G 1484G 1485G 1486G 1487G
LW3-G700 LW3-G707 LW3-G711 LW3-G713 LW3-G718


NAS Sample  No. :
h e c n r i n t i n n


Col lec t ion  Date
P o n a i n t  l l a i o
|  \ v v v , y r  l J e r v .


11t16 t07 11116t07 11t16t07 11t16t07 11t16t07
1  1  t 1 7  t 0 7 1 1 t17 t07 1 1 t 1 7  t 0 7 1 1  t 1 7  t 0 7 11t17 t07


1 488G 1 489G 1 4 9 0 G
LW3-G722 LW3-G736 LW3-G737


NAS Sample  No :
l - ) o c n r i n t i n n


Collect ion Date
Q o n o i n t  l - l a i o '


I  1 t16t07 11116t07 11t16 t07
1 1 117 107 1 1 t 1 7  t 0 7 11t17  107


NAS Sample  No
l - l o c n r i n t i n n


Collect ion Date
P a n o i n f  D r t o '


NAS Sample  No
l l a q n r i n t i n n


Collect ion Date
Rono in t  l - ) r i o


NAS Sample  No
f ) o q n r i n t i n n '


Collectron Date.
P o n o i n i  l - ) a t o


NAS Sample  No
l . ] o c n r i n t i n n


Col lec t ion  Date
Poco in t  l - . )a to


NAS Sample  No
l - . ) o c n r i n f i n n


Collectron Date
Rono in t  l - ) : t p


N A S  S a m p l e  N o
l - ) o c c r i n f i n n


Collectron Date.
R o c a i n t  l - ) : t e


? tna a- of "L







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4C
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test No. 686-47 Cl ient Windward Environmental lnvest igator


Sample
N o . Descr ip t ion


1 sOBG R:uk-ir FrrJ€ ,\^'-) j)


1 465G 0o, ,z k c't y"L ul - c1 ,/t €- A 5 .7 ,a cI '4 ,t^t64


1466G 1-", r'n, nrt  , . i  ,L .  * ' ,  r l .
1475G G?-44 bh:it p ,1uuDY '=l+Nb u)/ A Fda 5rvtrll/- c+ll'^t


1476G A,N,u-4 ,Pt1r \  <qqMa Yr1  u t , /, h*,rl t>-q J>


1 459G ( l  i 'P. \ 1 1 1 l L t .n r t  C l


1 460G
'B&,rr.n' 


,s'4*bl *tcb
1 4 6 1  G h,-r-, ,.t , i'- \rn r;r ftr
1462G ,1


lr1AJ /-11 n/, ? , t -tv ", ,l , zr*rnf.t O&t:<t


l 4 O J f J J)aul*- Lrvtr,tt ) {uul*|, u"u.{ ri / tb.'t^ivts /'irrst (} la1'r,;^;*,"5
i 464G nrr{Z r , ,  ut l  E{a, . .e\  MrJb ; i  f  t ,J i .  L*r tS


t40  /  \ r . ? / ' l I ia f t a P l l  , ^ t r t t r
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1478G l>..^t- L -d . ! . .  nnu" l iL  = r , , ,  J
1479G ,/,'"., lt- c,/t./1 l,t'..)L
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NORTHWESTERN AQUATIC SCIENCES


Test No. 686-47 Cl ient


PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Windward Environmental Invest igator


TEST WATER
Source. Dechlor inated Newport,  OR tap water
Date of Col lect ion/Preparat ion


p H
C n n d  / r r m h n s / c m ? \


Hardness  (mg/LaO
Alka l in i ty  (mg i l )


Aerated > 24 hrsTreatments.


TEST ORGANISMS
Spec ies
Sou rce .


Accl imation Data


[ -J r ta la l ln  ATtaaA Date received: l t - L t  - c ^ +
Chesapeake Cu l tu res ,  Hayes  VA


Alkal ini ty
n ^ + ^
U d  L C


Photooer iod  dur inq  acc l imat ion l t o : V  L l  D


T E S T  P R O C E D U R E S  A N D  C O N D I T I O N S
Test  chambers :  300 ml  g lass  beakers
Test  vo lumes 100 ml  o f  tes t  sed iment ,  275 ml  to ta l  vo lume
RepJ ica tes i t rea tment  (B)  'b  Organ isms/ t rea tment .  (80)
Test water changes Twice dai ly
Aera t ion  on ly  i f  DO fa l l s  be low 2 .5  mg/L
Feed ing  everyday  beg inn i rg  w i th  day  zero
Test  tempera ture  rdeg C)  23


Beaker placement: Total random ization
Photooer iod .  16 :8 .  L :D


Cont ro l  Sed iment :
Sou rce From an area  approx imate ly  one mi le  eas t  o f  the  Hwy 101 br idge a t  Beaver  Creek ,


amount  I  descr i


approx .  8  mi les  south  o f  NewPor t ,  OR
n ^ + ^  ^ ^ l l ^ ^ + ^ i
U d T U  U U I I C U L C U 1 1 t 2 1 1 0 7
Sieved through --  -mm screen
Storaqe:  4"C tn  the  dark  in  c losed conta tners NAS# ,15OBG


MISCELLANEOUS NOTES
Ligh t  In tensr ty


Date
t 2 -  3 . 1 +


Locat ron
btaLEf- lt


f tL


I  i n h i  l n i p n q i t v  / f t - r - : n d l e q * \


2 5 ' ,
l o  L  . t1


In i t ia ls


. i tL


*To conver t  f t -cand les  to  lux  d iv ide  bv  0  0929


Q a n o,  " Y " of xc'







NoRTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test No. 686-47 Cl ient Windward Environmental Investigator


Date of
Col lect ion


Total  Chlor ine
(mg/L)


Hardness
(mg/L)


Alkal ini ty
(mg/L)


Conductivity
(pmhos/cm)


pH


l t  - L a  - .  T < o , c  L 1 4 L ( . t'l C> 1 Z


l . L I t  < - , 7 ? ";t fiAf.l{) / r 4 7 t tq L, 1 . 1
, z - t  - L ' 4 a , n  0 t 34 1o , t


1 7 - 4 ' c ' a < c . c  z 3,1 4c' t.l c\ 1.4


t ) - 5 - L + < o , n  L ,.1 ''lc-' ,+D 7.L
- ? - r J -O .  L ,Z ).1 ,c, 7 . 3


|  , t  - ' : r  t ' ,7 <-P '7 '  L 7-l 4r t *5 1,1


r 2 - ' l - a ? . c . c ' . 2 ?l lcs r . {  5 C r . 7


? - -  l r - c ,  1 l l ( t  ( . 2 z+ 1 o t - \ 7 . 1


r? , -  t  a - c  + 4. c,  J- t4 1 c t l 5 '1 1)


t L - t 4  -o  + ( : . C . 4-l 1c' I . JC 1 , L
tL-  t5-c,  1 . r , . A + 4-I 1 L t 4 5


'1  "7


t )  - t ' l  - r . ? < C , C  L 4'l 4 ( , r - l {
' 1 , t


- t . i - f , - l 1 c . t .  Z 7+ ? C t 1 5 7 . 1
t L - ' L c  . t  7 <c,c, L _)+ 1o r<C 7 . q


tL -  L ' I  -  i ' ? <o. C' 2- 7. t 4t t + 5 a . L


r L - L L  - L a < t , , ^ t 7 - 1
'at4:fi',u . t . r  t 4 S - l t


X = <{,, t:,;- > ) > : 2 x .  l s t 5 I = t l L ! 4 V ,  1 . ? t r  o . t


Test Dilution Water: Dechlorinated Newport, OR Tap Water


Page 5  o f  Vo







NORTHWESTERN AQUATIC SCI  ENCES
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Windward Environmental


PROTOCOL NO. NAS-XXX-HA4C


Invest igatorTest No. 686-47 Cl ienl


Tes t  conducted  in  (c i rc le  one)


Randomiza t ion  char t .


@. t trai ler water bath


saet-€


room 1


t < )


other.


Randomiza t ion  char t


Randomiza t ion  char t


D a n o of 7C)







NORTHWESTERN AQUATIC SCI  ENCES


Test  No 686-47 C l ien t


HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward Environmental


PROTOCOL NO. NAS-XXX-HA4c


Invest igator


Day _O-( 1t t3o 16y7 e$f 6JL


DAILY RECORD SHEET


Each beaker  fed  1 .0  ml


ater chanoed in al l


ater chanqed in al l


measuremen


Page 1 of "u







N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S


Test No 686-47 Cl ient


HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX-HA4c


Invest igator


D a y - 1 - ( t t  t t  t f i &


Comments
Each beaker fed 1.0 ml


ater chanoed in al l


ater chanoed in al l


measure


D A I L Y  R E C O R D  S H E E T


D r n o  < I of Ta







NORTHWESTERN AQUATIC SCI  ENCES
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO. NAS-XXX-HA4c
S E D I M E N T  T E S T


Test No 686-47 Client Windward Environmental Invest igator


Day _2_( lZ tz ta+) es!


Comments
Each beaker  fed  1 .0  ml


YTC susoension


ater chanqed in al l


ater chanoed in al l


ln i t ia ls:  b\ t


y  measuremen


D A I L Y  R E C O R D  S H E E T


Page I  o f  7a







NORTHWESTERN AQUATIC SCIENCES


Test  No 686-47 C l ien t


PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l Invest igator


Day_3_( tL t b /c?) irAl-


measuremen


ach beaker fed 1.0 ml
YTC suspension


ater chanoed in al l


In i t ia ls:  e,  5L


Water chanqed in al l


D A I L Y  R E C O R D  S H E E T


Page lO of '.to







NORTHWESTERN AQUATIC SCIENCES
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO. NAS-XXX-HA4c
SEDIMENT TEST


Test  N ' r  680-47 C l ien t Windward  Env i ronmenta l Invest igator


Day _4_( til Ll lfi ,/r/


beaker fed 1.0 ml


lni t ia ls:  a- i i


Water chanoed in al l


Time. o L n)


ater chanqed in al l


measure


D A I L Y  R E C O R D  S H E E T


Page l t  of  ' le







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4C
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test No 686-47 CIient Windward Environmental lnvestigator


Day _5_( ,2 t 5 to+) Vt*/ *


D A I L Y  R E C O R D  S H E E T


Each beaker  fed  1 .0  ml


In i t ia ls :  6  i1


ater chanqed in al l


ln i t ia ls :


ter chanqed in al l


\ /  m a 2 a I r a m o


Page I  L  o f 'ie







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test No. 686-47 Cl ient Windward Environmental Invest igator


Day -6-( tz t s, h'Dgh
D A I L Y  R E C O R D  S H E E T


Comments
ach beaker fed 1.0 ml
YTC susoension


ter chanoed in al l


In i t ia ls:  &,r  L


measuremen


Page t3 of '60







NORTHWESTERN AQUATIC SCI  ENCES


Test  No 686-47 C l ien t


PROTOCOL NO, NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward Environmental Invest igator '


D A I L Y  R E C O R D  S H E E T


ach beaker  fed  1 .0  ml
YTC susoension


ter  chanqed in  a l l


ater chanqed in al l


Day _7 _( l'tJ T tq) g, 6r i


\ /  m o z e r r r o m a na r  1 )  t )


Page r-i of 'f C







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-47 C l ien t Windward  Env i ronmenta l Invest igator


Day _B_(tL t{ td}l(&


ach beaker  fed  1 .0  ml
YTC susoension


ater chanaed in al l


ater chanqed in al l


Time: ; ; ,  in


\ /  m A i l e l t f A m A n


D A I L Y  R E C O R D  S H E E T


e r  q u a i l


Page 15 o f  Aa







N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
HYALELLA AZTECA 2B.DAY SOLID PHASE


PROTOCOL NO. NAS-XXX-HA4c
SEDIMENT TEST


Test  No 686-47 C l ien t Windward  Env i ronmenta l lnvest igator


D A I L Y  R E C O R D  S H E E T
Day _9_( 12- I {1 li..rl) t.J.l


ach beaker fed 1.0 ml
YTC susoension


ater  chanqed in  a l l


a te r  chanoed in  a l l


\ /  m o 2 q | r o m p n


Page l t ,  o f  7Ct







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-47 C l ien t Windward Environmental Invest igator


Day _10_12 t o tail hu-/ l{
D A I L Y  R E C O R D  S H E E T


\ /  m a l e r  r a o m o n


ach beaker fed '1.0 ml


Water chanoed in al l


In i t ia ls .


ater chanqed in al l


In i t ia ls:  / . , :  L


Page l1  o f  '6u







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-47 C l ien t Windward Environmental Invest igator


DAILY RECORD SHEET
D a y  _ 1 1 _ ( l L  I  t l  l c D  t , t L


Each beaker  fed  1 .0  ml


ater chanoed in al l


r  chanoed in  a l l


\ /  m o 2 q r J r p m p n


Page t? of 'd;,







NORTHWESTERN AQUATIC SCIENCES


Test  No 686-47 C l ien t


HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward Environmental


PROTOCOL NO. NAS-XXX-HA4C


Invest igator


D A I L Y  R E C O R D  S H E E T


ach beaker fed 1.0 ml
YTC susoension


lni t ia ls:  4.r I


Water chanqed in al l


ln i t ia ls :  r "J l


Water chanqed in al l


Day _12_( tL I  tZ to '1) Lr. i


y  rneasuremen


P : n e n of 'dt'







NORTHWESTERN AOUATIC SCI  ENCES
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO. NAS-XXX-HA4c
SEDIMENT TEST


Test  No 686-47 C l ien t Windward  Env i ronmenta l Invest igator


D A I L Y  R E C O R D  S H E E T


ach beaker fed 1.0 ml
YTC susoension


er  chanqed in  a l l


Day _13-�(  p ' - t r t  4) 'usi


2 5 9


262


measuremenq u a


Page Lo of 7C







NORTHWESTERN AQUATIC SCIENCES
HYALELLA AZTECA 28-DAY SOLID PHASE


Test  No.  686-47 C l ien t Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX-HA4c
SEDIMENT 


'EST


_ Invest igator _


Day _14- � (  tL  I  t4  ic i  )  Grr


D A I L Y  R E C O R D  S H E E T


Cornments


measuremen


Each beaker fed 1.0 ml
YTC suspension


ln i t ia ls :  rLs l l


Water chanoed in al l


Water chanqed in al l


q u a


P : n p'  - J - Ll of 'rc







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test  No.  686-47 C l ien t Windward  Env i ronmenta l Investigator


D A I L Y  R E C O R D  S H E E T
Day _15-�( tUtrf tL*Lg


Each beaker fed 1.0 ml
YTC susoension


ater chanoed in al l


y  measuremen


P = n a'  " Y " L L  0 1 go







NORTHWESTERN AQUATIC SCI  ENCES


Test No 686-47 Clrent


PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Wrndward Environmental Invest igator


Day _16-�(  tZ I  t t  lc t )  Ctt


measu[emen


ach beaker fed 1.0 ml


ln i t ia ls :  L . ;L


ater chanoed in al l


T i m e :  o T i b
Ini t ia ls.  ( ,  t  L


Water chanoed in al l


T ime:
In i t ia ls .


DAILY RECORD SHEET


Paqe Lb of  ' : tC







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS.XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Tesf  No 686-47 C l ren t Windward  Env i ronmenta l Invest igator


Day 17_OLt /)-to) 6rt
DAILY RECORD SHEET


S # i 0
r2- l l  t \


beaker fed  1 .0  ml


a ter  chanqed in  a l l


Water chanqed in al l


q u a measureme


F r n o'  " Y - L'+ of -dO







NOFiTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test No 686-47 Cl ient Windward Environmental lnvest igator


Day  _18 - ' 1 rz  I  t v  l o l )
D A I L Y  R E C O R D  S H E E T


beaker  fed  1 .0  ml


In i t ia ls .  a , r l


a te r  chanqed rn  a l l


Time: Di"5S
In i t ia ls :  a  \L


Water chanoed in al l


y  measure


P a g e  2 f  o f TO







I \ORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test No 686-47 Cl ient Windward  Env i ronmenta l Invest igator


Day _19_(  tz -  l f t  l c1 )  ;$


Each beaker  fed  1 .0  ml
YTC susoension


ater chanqed in al l


DAILY RECORD SHEET


r f)  Q
, / - - i  l  t t


;  PJO
,.lY'c"t


\ /  m a 2 a t t r a m o n


Page 2-t", of '6L'







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 28_DAY SOLID PHASE SEDIMENT TEST


Test No 686-47 Cl ient Windward Environmental Invest igator


D A I L Y  R E C O R D  S H E E T
Day -20- \: ,t Zc [f l ifif't


ach beaker  fed  1 .0  ml


ater chanoed in al l


ater chanoed in al l


measuremen


Page r t  o f  ' t0







I IORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-47 C l ten t Windward  Env i ronmenta l Invest igator


, " \  DAILY RECORD SHEET
Day -21-� \  ,L t2t  ,o U f t{  /  CEf


\ /  m a 2 q t t r o m p n


ach beaker  fed  1 .0  ml


ater chanqed in al l


e r  chanqed in  a l l


Page Z'r of .tti







NORTHWESTERN AQUATIC SCI  ENCES


Test  No 686-47 C l ien t


PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28.DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l Invest igator


Day _22_( p t vt tgl 19


a ler  q  ua l r l y  measurements


Each beaker fed 1.0 ml


ater chanoed in al l


Water chanoed in al l


DAILY RECORD SHEET


Page lc l  o f  3C,







NORTHWESTERN AQUATIC SCIENCES PRoTocoL No.  NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test No 686-47 Cl ient Windward  Env i ronmenta l lnvest igator


D a y  _ 2 3 _ \ t L  l L t  l " l )  L 5 L


rn eas u rem en


ach beaker fed 1.0 ml
YTC suspension


Ini t ia ls;  c, :ra


ater chanoed in al l


Time: oLss


Water chanoed in al l


DAILY RECORD SHEET


Page 3c, of V{)







NOR-HVVESTERN AQUATIC SCI  ENCES
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO NAS-XXX-HA4C
S E D I M E N T  T E S T


Test  No 686-47 C l ten t Windward  Env i ronmenta l Invest igator


DAILY RECORD SHEET
Day -24-('L t24 tc+) lrgs


LP'O.
tt -{9'u +


150
l : ) - )q -0  t


\ /  r i a 2 Q t r r a m o n


Each beaker fed '1.0 ml
YTC susoension


l n i t ia ls :  L \L


ater chanoed in al l


ater chanoed in al l


Page 3 t  o f  3 i ;







NOR IF iWESTERN AOUATIC SCIENCES


Test  No 686-47 C l ien t


PROTOCOL NO. NAS-XXX-HA4c
HYALELTA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward Environmental Invest igator


Day _25_('L lzs ltq)L)'L


measuremen


ch beaker  fed  1 .0  ml


Ini t ia ls:  ( . r  t


a te r  chanqed in  a l l


T ime:  r ;4c  S
t ^ : + : ^ t ^ .
l l l l t l d l > .  C , \  L


Water chanqed in al l


r  q u a


D A I L Y  R E C O R D  S H E E T


Page b'L of 7t-,







N O R T H W E S T E R N  A Q U A T I C  S C I  E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX.HA4C


Invest igatorTes t  No 686-47 C l ien t


Day _26_( tL I 2E lci)
DAILY RECORD SHEET


ach beaker  fed  1 .0  ml


Ini t ia ls:  aJ1


T i m e :  r t 4 4 L
l n  i t ia ls :  L  '


ater chanqed in al l


measuremen


D a a a
t  s : , v 9i of Tu







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test No. 686-47 Clrent Windward Environmental Invest igator


Day _27_( rL  lL7  lc ,4 )  iE
DAILY RECORD SHEET


ach beaker fed 1.0 ml
YTC susoension


In i t ia ls:  e,) i


\ /  n t a t Q r  l T o m o n


Page -J 'J of 1o







NORTH\A/ESTERN AQUATIC SCI  ENCES


Test  No 686-47 C l ien t


HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward Environmental


PROTOCOL NO. NAS-XX.X-HA4c


Invest igator


DAILY RECORD SHEET


r.pso
r2 r5 O-}


Day _28-�(tL tL, tat) l ls


Each beaker fed 1.0 ml


ater chanoed in al l


In i t ia ls :  . . . ,1


ater chanqed in al l


259
264


y measuremen


Page 35 of Vt- ,







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 2B_DAY SOLID PHASE SEDIMENT TEST


Test No 686-47 Cl ient Windward Environmental lnvest lgator


Beaker
N o


N u m b e r  o f
SU TV IVOTS In i t ia ls


1 ( t.t i
2 v ,ri t.i
3 lr/ Kb
r', ,1 t/(5
q l 0 {..51
n T V &r'i
7 8 tih


r O LB
9 ' l a J l


1 0 (l 4 \ !
11 u{t
1 2 ! w s t{(,
1 3 K .t-{
4 A i, LI'
t c i J {


t o L 6.11
1 7 tQ /Y7
1B .{ L{Y3
1 9 io &rt
2 0 (


{ -\t


2 1 1 l trc
22 ta JY.
2 3 t O (/()
24 L l


I n49
2 5 t7 LJ1


z a 'r
b J i


2 7 t a Wn
2B l r ury
2 9 (l aJt
3 0 dr
3 1 dl &.r11
32 {) dt
? ? i c ^.1
34 ! ( \ ,i,/
? q '1 ,$1/
36 t c 4y
37 t c b-r t
? R ,l t ,  s l


3 9 to ,<(=
4 A I r(>
/ 1 ro 6) r
42 r O dJ,i
.+J ? td\
4 4 tl 6r,!.
Atr . t c 1': J t-


DAY 28 TEST TERMINATION SHEET


Beaker
N o


Number  o f
SU TVIVOTS In i t ia ls


r+o 'i r.&
47 7 (/e,
4B ? -4"/


4 9 '; (', iUl\


5 0 i 0 8y
3 l : n I  t i
52 C i r


53 / r L


J A 7 a$L


5 5 E : L
56 ;t (8
57 q L4)
5 8 t f , (; ri
5 9 6.j t
60 lo ( ,J l


o l q L t L


62 tCI 6)r
63 ? r-'(\
64 9 r 4
65 I v L > L


66 t a i .  \ l


67 q Lf
6B , 'o ,[t
69 a L{s
7 0 'i (#>
7 1 ? a.r i
72 rc / - i  1


73 I OJL


I 4 a r - r l
75 ? 6t<
76 ') aT.
7 7 , 'n .41
7 B v ,w
7 9 ,l G3
BO ./ f) L f f i ,
B1 'l tu.i
B2 t c 6 r t
83 q +y
B4 [.t ..w'
B 5 rC {;JL


B6 "t
4-r I


B 7 a ^ 6 1 1
BB (4


irJ t


B 9 't: A r i
90 ! o & \ L


Page 3t- of 'du







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-47 C l ien t  Windward  Env i ronmenta l Invest igator


Beaker
N o


N u m b e r  o f
SU TV IVOTS In i t ia ls


v l ? w
92 ic 4#
9 3 t c 6 ; i


94 J C &: l
9 5 Y f4Y.
96 .,i t$t
97 ,a 4 r r
9 8 l c i . r i


99 I C z  r l
1 0 0 a'r 6r.!


1 0 1 7^il JV?
142 / \ ) r{B
1 0 3 + NI
104 q t.
1 0 5 t C (fr
' 106 g r #
107 rD 6.ri
1 0 8 t | , &.rt
1 0 9 {1 6J1
1 1 0 "l c"JL


1 1 1 t C L49
4  4 ' ) r{Y9
1 1 3 I L.li


1 1 4 t C & J L


1 5 r crs
I O t t ) LY{>
1 7 "l /4t
1B t o , {ts}
1 9 ( l ("J t


2 0 . u r L


2 1 al
c,J L


22 l c ('-.rL


2 3 I D t {6
1 2 4 1 €t)
t t c * . J t
t z o cf M
1 2 7 q 65t
128 L t t
1 2 9 U1 (#-
1 3 0 '\ ,<G,
' t 3'1 ! n ('l'.i-


132 ,1 ( : L


1 3 3 3 t,&
134 v 6T5
1 3 5 t c d" 1-


DAY 28 TEST TERMINATION SHEET


Beaker
N o ,


Number  o f
SUTVIVOTS In i t ia ls


t J o ci &Jr
137 Y .A-Y
1 3 8 /c 4-?
1 3 9 /&
140 t/B
4  A 4
t + l


'( 6 J L
1 4 2 g l )L
4  A a
t a J q 69


4 A A 7 7f,5
4  A t r
t a J I D a,cL
146


'1
6 J \


1 4 7 I /J-l/
148 7 lw
149 J \ : /K\
1 5 0 (fv
t 3  | i n r.-r L
152 t o L \L


1 5 3 '1 1-.3
t 3 4 Y <1e
t c c l c r.r I
l c o J D f: ' :-L
t 3 l LI 4l/
1 5 8 /-y/
1 5 9 ti,J F
' 160


L.t I
' 1 6 1


,{ t {T2-
162 t \ t 1f:-
t o J i ^


1t-' 6i t -


t 0 4 t (,f, L


t o c UT3
l o o ,*1
l o / {K
1 6 8 ifr
1 6 9 r'/


X A,y't


1 7 0 lp ,w
1 7 1 cil(
1 7 2 63
173 ,t/-) r{E
1 7 4 t17 6r
t / c {. [({,
1 7 6 7 O 1 4
1 7 7 i o all
178 + /w
1 7 9 / t,. fi9
1 8 0 t't) t/{>
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4C
HYALELLA AZTECA 28_DAY SOLID PHASE SEDIMENT TEST


Test No. 686-47 Cl ient Windward Environmental Invest igator


Beaker
N o .


N u m b e r  o f
su rvivors l n  r t r a l s


1 8 1 { ,4/
182 €l a-r
1 8 3 g t
184 6f>
' 185


I O a \ i
1 8 6 '1 tr.r i.
187 IJ{>
1 B B K w
' 189 1 6.r L
1 9 0 t 0 ( i L


1 9 ' 1 5 A,'
1 9 2 7 AY
1 9 3 i o fr"
194 / c u(5
1 9 5 J C 6:\L
l v o * n


1 9 7 .T i{)
1 9 8 / t t 6t,
1 9 9 1D ["it
200 l 0 Ls"
201 /4
202 t o ff'rt
2 0 3 {v>
204 to ffi
205 / t"95
206 f k{9
2 0 7 cJ Lrt
208 '6


l--Jr


2 0 9 lr 
"i Ln>


2 0 ' i  u  tL ft{,
2 1 t+:"
2 2 v U%
2 3 r a-y
2 ,4 7 . . t  L/


2 5 .T art
2 6 I t l L,5L
2 8 f f i t
2 8 7 /tT-,
2 9 I 6J i
220 lo lL\ L
) 4 1 n .11/
222 { Jy
223 ic l.: L
' )a  A 3 i i


2 2 5 I D t , s I


DAY 28 TEST TERMINATION SHEET


Beaker
No


Number  o f
survivors ln i t ia ls


226 l o 6s l
227 '1 re
228 / J fr\
229 , o ( r J  I


230 1r /'r L
) 2 1 r4-
232 KD
233 /t) 6r<
234 aft
2 3 5 l ^\ (-' i,iL


236 l o 6Ji.


2 3 7 8/r9
238 / C C$
239 I D bJl-


240 ? (,.tL
a A 4
L a l I C &>
z 4 z (&1
243 cr 6.t r-


244 l a d,.tf


245 u(1
246 >{ 1#
247 T J :


248 { /  r 4


249 c i r


250 f k{1
z c l rLi r


252 r . \L
253 , <??


Lj 1)


254 : 4 .
255 '{


& J r


256
2 5 7
258 ilab
259 1 C)JL
260 a (,{i


z o l t i , t>


262 {v,
263 {Y>
264 , T . \  L


265
266
267
268
269
2 7 0
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NORTIIWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4C
HYALELLA AZT=CA 28_DAY SOLID PHASE SEDIMENT TEST


Test No 686-47 Cl ient Windward Environmental  lnvest igator


ZERO-TIME WEIGHING DATA SHEET


Tare  Date  i t ' eb .o  7  Oven temp (  C )  r , t  Dry ing  t ime (h r . )  ' {7  In i t ia ls  Q. tL
Standard  Werghts  10  mg lc . i )qu ,  100m9:  roc , .c , r?


F ina l  Date  lz -s -c l  Oven temp (C )  Cr  Dry ing  t ime (h r . )  z . /  In i t ia ls  G) ' *
S tandard  Werghts  10  mg:  ro . r . , r - : :  ' 1  00mg:  to 'o ; . ,a  r (>


Equip. used: Oven 6Lu€. r" \  c l BalanCe:  aARi r r t r rz . -  M: - r [ '


(Dry  overnrgh t  a t  60-90  degrees  C)


P a n  #
I  d l  u  v v t .


1 m A )


T o t a l w t
( m g ) #we iqhed Comments


1
'lcl.4 t b . l ' , . 1 , co l c


2
tt(l . ttci { " i  6 ' t { l c


3 51,b1t 5{ . ' l c ' r r l o


4
5 t , t a L 5 o .  L L 9 , o


5 51.-]L"t 5 z . L b  2 - tv)
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS.XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-47 Cl ient Windward  Env i ronmenta l Investigator


W E I G H I N G  D A T A  S H E E T


Tare .  Date  |  ; -24-c ,T  Oven temp (C)  b t  Dry ing  t ime (h r )  L1  In i t ia ls_" Ipg_


Standard Weights. 10 mg. rC cro-t 100m9: ,a-g.-g1-1


F r n a # 1  D a r e  l Z } t - r t  O v e n t e m p ( C )  6 +  D r y i n g t i m e ( h r )  2 {  I n i t i a l s _ _ l l Q E _


Standard  Weigh ts  10  mg ,9  ga-Q 100m9.  iL t r ' .CzL


F t n a l # 2 .  D a t e  1 . 2 - L U  O v e n t e m p ( C . )  ' o b Drying time ( r ) Li Initials .f1?,F


Standa rd  We igh t s 1 0 r n g .  / L  L ( , . / 1OOmg.  t t ,L . r rL -


Equ ip  used Oven 6uu€ / " i  F r | Balance SA|ZI.t- tv - ^4ge


lD ry  ove rn igh t  a t  60 -90  deg rees  Cr


Bk r Pan
t+ (mg, )


Total  wt .  (mq) n o .


werqneo


put  In (o


oans-inrl ia ls Comments1 2


1 1 4 1 b t  I 4 7 " ? f  t t f
'11 AV


1 2 41 .  31  1 4 l  t l c \ t . l  + . t 1 v l 9 ' n-*))


3 3 t t . k t ; 2 u z , a 4 i + L , ? 2 , 1 t l ar",'u/


A A 4+ ?Y,L ' ,*6 tlr'-trr 41". DDL' ? zttht


5 5 1 +  t u t 4r, 2?.i 4 F  L , l + .t) 4447/


6 6 +r '1,.1., 1 2 . + o + qL .T r . l /D ,t/21


7 7 t l r { .  t \ L u.4 (74'\ 41.* r.\,|'-,r: a .ettU


8 B Ltl ( 4it iQ.'.+ '"rt.-]-�cr, ,/ a' 4l/4t4


I I ,+t- ,  t , ' ) -+ ,+(  r A L j .  q + u 7 -*zlM


1 0 0 + l  L t ' 12 -+7 15/ +Z. 5'+4 g .tn/


1 1 1 4?, l l" iz , t ( l  , i ' , 11 {(t (],rl-f, ? dzh,


1 2 2 4 V ,  L v { ,1T L\t 1,. 1 1 7 . q + L r /c .t/4/
1 3 3 41 " ' ,L3 I+  4L \L 4 { .  ' + r r , t Mf


1 4 1 4 4t z++ / r ?  .  D ; 7 +L .  D5 t ; ' I azi6t
' 15 5 4 2 . . i \ L 1a (,aL 41,? : \ t1 /D ata,.t ',


1 6 6 o+ t:, 4fi+t " I L . 2 5 t hL ?,6C /., tl/z^t


1 1 7 41. aq?- Lr:I i,,,:, !1+ "  ! , t ,Q ./2 .?/.*


1 B B Ltt Lt  Z .  l - , t  , t , + z . l ' c 3 I .9tz1E


1 9 I +U. -r, i t / 4 1  . L r t + ry1.  C L,+ te -t1f.1U


20 2 0 4( . 4  4  L i ? l 47 ( l  L\ t -
,/ t///&f


2 1 2 1 otii <) -)- 6r, 5"1 i CD. 1".:l- 7 +4.2
22 22 1 7  4 + t '+r' 4I4 4 ? .  4 5 t ? /s,'z?r'f


23 23 " + Q , ' 1 5  L 47 4 t t 1 ?  3 l L /o 'l/t-ryl


24 24 4n. +Y,. 4G ! : , ) < l t t ci cl 7 4.r,ttt


25 25 'tl . | +:' +L ,  L I 4 7 I llztzJ


26 26 .14 at';F. q i  t I \ 4 G  t . + + I ttr.1*,


2 7 2 l 4 b .  ( t 5 4 1  , .  t  t ' ? t ? , /a 2ru.4/


2B 2B +-)  tL1 4 U ( l ? 2 ,at+ (l 4i /0 4 , . t /


29 29 L+ti .4 ltq +1 +qt., ,+6 4+i I /*/r]t


30 30 /+ r . l  q  a z+l  \L{ i 4 l a ),,1- I ,lrtt/t


3 1 3 1 4v ,62 , - 1 V  U t - q T  L + l ? .ttthrr


32 32 n l 7  )  z t 4 t,t r bc, .+1-, | 1 / 4#
33 J J '+ i A,, r I - j 4f;,  H)L /t .?bfl
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test No. 686-47 Client Windward  Env i ronmenta l lnvestigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc.


Bk r . Pan Tare wt .
(nrq)


Tota l  wt  (mq) n o .


wer0neo


put  rnto
pans- in i t ia  ls Comments1 2


34 34 6t'.- +,+.r r - t  7 ,  i 1 5 r . 1 ' 1 1 - )A 4tl4il
35 35 r * 4 , 1  Z ? : 4 t . .  ) , i  I {.lo- t; t g A/4l/


36 36 41.r.+t, 4 2 .(il\L , t Z , , i \ 7 /D .?(.r14


37 37 4.  : "c ,1> ql ,1-c;7 .U//t f


3B 3B / i ,1. .  +t  L 47 11 4 4 7 . 1 7 ' � L 7 .frr1|
39 39 A C  t ) , 1 t lL r | r( t iL. ( t1- /p 4fu4,u
40 40 u L 4  C t u q  I  ) < q f  . I " u u I ,/t.i4


4 1 4 1 4 .4 .  LUV 4t - .  L t+ 4t1 . +',r- /o /thzta;


42 42 .{ }  5, ; - l 4-9.  r , ! - "d . 1 ? ' .  c Y , h zhta*l


^ 1 43 4 q zU- i;\r: 4 L .  l i L {
44 44 4 4 . \ t ' l 15. t ' l t, al rt- 4ri , E -1t/r,tl


A R A E 4L 7rv 4 V  5 r 4 7  c , r - u /t zfulr44


4() 46 " { +  t L l ' t q  + t \ ucr 'tC 
3 1 r p -


4 7 Ze  .  ! , . i t . 1?'  r  (  , t \ 4+ , i+ . .L . " T ; .4
4B 4B A r  c , - l q 't1.. L 4 L ,+u.. v L(l I 0(


49 49 + 7  L 4 p +f, +G 2- 1v-, TSt t o , ()(
50 ,50 ,{11 - 41t 5t l. {( 5c t- 5r t o L P T
5 1 c l , ] , ;  Z!.L, 44 L.1 7 4 - i .  u t rO l r l ({
t r t 52 4 a  L s v , ol4 5t( t | ,Lt .  r ,<. '4 t o PJ
53 5 3 Lrg ?,q\) 4+  L i+4 17  ca .v , to L p r
54 J 4 4L t", .- \ 4 l t ,  ;  r ' , - ' l .+Y i'rr Y I


L , (


55 55 'l i , Tt,r, ,+b.  v+o * l i - .  t . . ro t F ?
56 56 , - l e  ( t  7 ( l "+q "t4 t;L9) f t  rCr
57 57 4C 7 ,44 4t vi 4 t . -  ' \Ag Y l C c


5B 5B "14 .  ?. / Atr, ' i -r .+ t o L(T
59 59 5 ' i .  + t t 1t .  t  t t r ' , fc) P.
60 60 t+?-, LiTr' ,44 i 1  r { o Lpf
6 1 6 1 47.  S '+ L 4 a . /  < t ) t.. L P r
62 62 ,+{. I -+', 4 7  J 2 z 4  L . A t t ' ' i r . f
63 63 4t. , r7  l t ' t , ' t r ' - .  r 9 .5


' 4


+ 6
64 64 4 i )  L a t n t l l  , 4 t t - 1 l ,4P; ' * ! LPT
65 65 A1 r ' . 'Zl ' t 4  I ILL 1t+ 1, . . ( ,4 r n (ff
66 66 4 \  .  < , t ' t 1z;t45 4 2  + z L t f . , K
67 6 7 4 *  t  ) . t ' ) " r 1  t , , ' ; 4 4 I LK
68 6B "t I )+'i 4 2 .  ? l | .2. ] .r- t I J i  0r '
69 6 9 L { ' ' t  \ ) b ; : ; : :  ' i t i , 4r , "+q4 9 0 r-r
7 0 7 O 1 t r .  ! , t , 4 4 l  r  a ; _ 4 l -  t  2 , u g ft'
7 1 7 1 4 4  1 4 * elQ. Z, | t t l t4t.. )J..{., R i p r
72


-74
r*( .{!:2 I L .  i r : tl t, P r t n i p r


73 73 + 3 . 6 5 ? 4"1  LA l t 44 {, . i  2. o rk
a ^ a / 4v Lt? 1 l n\ l r-l-l. t 


'1,, 
i,' I t p c


75 75 L+4 . '^ + Ll 4Ll . i' Llo t t l  1 rL + ! n r.


76 76 1 L ,  t l e .14 i t  i 4 :  i T t r I Lft
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-47 Cl ient Windward  Env i ronmenta l lnvest igator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


Bk r Pan Tare wt
(mg)


T o t a l w t  ( m g ) n o .
we ig  hed


put  in to
pans- in i t ia ls Comments1 2


77 77 4> ,  "+ t ) ,  t ,1 ; '> .  ' t l , '> 44  41 . -  + I U (,K
7B 7B 1 J .  : t Y t+t.( + 4 .  i q t ' ( L K
79 79 afo. r t, * , l t  ,  6 ' t  5 4 t " .  6  , ! - r ? i a -


BO BO , 1 2 , l t t { ) 4 l - . a l Q l 4  4 .  l i ; t l n K


B1 B 1 4 t :  c ,  5L 4 t . ,  1 ( l ' l + 1 " . 4 + < i g I ,PC


82 B2 4,+ c1 1(l 4 l. t-{1 1 41. ' .  L1 t t c ) i  .Pc"


B3 B 3 ? t \  r c t 1 U  i r i t : ' t L .  l  
- + [ q


I I--h


B4 Q A * l  r V l ,1 i .  ' 1  t l , b ,p,


B5 B 5 zf t  4 ?.1 t l  2 ,  V i L L+ l ,  .Y .11 l o P \


B6 B6 4c .  4 r , +t Lvr. r^Ll + i o c


87 B 7 4z 7 . )  ( . - 4L l . : 41 { ) u-tl ^,1- r o
BB BB ' 14  t ' t z + t + . . , t . 1 7 .1+ . q t i . l ? t 0 . - lwi > p ir fc lt O[/


B9 B9 4c. , L )s'1 1 1 ./) ^ t r  i  - { 9 Pr-
90 90 z!^.. ( 4U t i l_ t+C"  l ' 1+ I O i a


T H


9 1 9 1 efl . | +r, 4 2 .  Z t $ 4 7  . 2 , 4 2 7 ..k-4tl


92 92 4 5  v , t $ n L . 1 t L +1" '1c1.', /a .k/r,


93 93 4 n . : t r ' - 1 , t .  0 1 , 4 i t . b 1  + ./t


94 94 4 t r-+ 4 t .  z i ? , 4 t , 7 i < /t ./t lrA


95 95 ' * [  l r ; l " lL, t{ : . l , 1 2 .  ) , t c ? zatAa


Y O 96 1 + l  ( , 5 i ) 4 L - C ' ? t i 4 7 . c + 1 q 2rz.


97 97 4 7  7 r T ++ Z+L ,1,1 - Lqtt in d.r/


9B 9B Lt< 7 f, cf *L.  Zt ; ' l iL . )-'+ -t ,/A la


99 99 2 ' , , ? , , '  ' \ L 7 t  t t L ' 1 ( t .  
O O  I


1 0 0 1 0 0 . . | .4. ?,t ,o l l 's ?n t.4 45 7'� lq s 421tut


1 0 1 1 0 1 *L-. .it C r - t t -  " t 7 | ,+t 4T L /a &n


102 102 n2.  u5 , t c14 .  )  t . c , t-t4 LC->U /o &zu


1 0 3 1 0 3 4 O  r r ? - f C . l l i i T tJ{' '  t..t lr 7 .r/4/
104 04 '{3 J 7't-; 4 L t . ' 7 c L l +1 .v '?T 7 tVL*,.


1 0 5 05 43 .  \ . . 5 4'1. t, l-\ qr, i 7 :\, ./ t2 .?ab t ,


1 0 6 06 -4r. zoti 7;l ' t, t|- l I .ls.d


107 07 4 l  .  L+ t l 4 L . , C  + 4L ,c . , 1 . - .C / 0 4t4fr


1 0 8 OB +2 LL;G 4 7  i  i x , 4 <  L A . \ /a .tlt/l'/


1 0 9 09 + z , w r ' f1 ,  qu' t q Z  l q T 7 ,{/rtt,
1 1 0 1 1 0 4 i  r  { -1 4}. , .11+ 4 1  Q r + ? ttZA./


1 1 1 1 q-{-, I- ' ,.1r+ t4 l r 1 7 l * 1 /8 4**/


12 1 1 2 ,x) 1r .+1 .  " f . t? ' J 1 .4 : r t l a r/t-'+t


1 1 3 1 1 3 ++ qt4 ^ 6  1 * 4 t - "+4.to;-, '+ fr Al/rA


1 4 1 4 L+2 9vL ,1 ) , ,  AL ,+ Li< ri 1 44t-ft1


t c 1 5 't), +L+ 44. ,1 i t i ' J +  { F q .7 //1'*t(


1 6 1 6 ++ ?'17 +1,, T LL L+1. O L1 / 0 *t*t


1 7 1 7 -lr{ L1!j,r 4ti r,4q 4r'; 4rtt- , 4l/z.t'u


1 B 1 B "+ ) ,  t +1 t l t * . ' ' t 5 l a l  .  4 . t4 /2 /A/4,//


1 1 9 1 1 9 ,R. r'-r-l'r 17 ?-Ll" -11 ti).+ 7 tlt-tz


Pzao  4 ' L  n f  ' $u







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test No 686-47 Clienl Windward  Env i ronmenta l Investigator


WEIGHING DATA SHEET


See page for  rnformat ion on dry ing t imes and temperatures,  s tandard weights,etc


B k r P a n Tare  w l
(ms)


Total  vr t .  (mg) n o .
wergneo


put  in to
pans- in  i t ia ls CommentsI 2


1 2 0 120 r{ i i\ iil- 4 2  .  4 , 1 ; 4 2 , . 4 ? e /n t:E La


1 2 1 1 2 1 L V , t l L 7 b .  t l t i , 7.-?: | +Y, I .PJ*;


1 2 2 1 2 2 7 , ? , ; ' t 2 , t ,  L 7 1 /D Azt/


1 2 3 123 ;'.t, +1( Lt l L. 'J 2!1 ,v .  tL t A *a4,


1 2 4 124 L?i.1,+"t l l . " r 7 S 7 j i . A b l 7 a,ltz:rt4


1 2 5 1 2 5 A( t  u l7 v l  .1 ' . ;2 - : , 1  a ; L  7 4
-:LttM


26 126 L Y '  t L l l 2:i . Le' r Z i .  'L t , t . ? *t/'ttl


27 1 2 7 L?"\'*i 1r '  r !  i 7r, tt-4 ? tYtt4d


2B 128 :"' 7y,. 1U5)o ZL Etc;r.' v 1 . 4 . Ct/D


29 1 2 9 LI .  L+ \ V \ . t t \ l 1 7 I  .  t "+r- / ../4t


1 3 0 1 3 0 2?, t l t t ' t  .  ' ) t . - 7 ! \  A )  < a -1h-/e


3 1 1 3 1 7-9, 11..{ 71i . t> )fi Y \ . 1 a 4 la a.d//fr


32 132 7?, 4 a \ L  t .  / _ 1 -  r L,t .  Ll  r ? z/t/


33 1 3 3 .?_ r ( + 4 3 2 ' t L , 1 i ) ,  t 1 . t 7 -72-t/l


J 4 134 Zu .4-b-+ 2?. ri. l I
35 t J i l 4 . .  1 ) I 'z r r  .  "*?!- , 4 t ,  " i F . r /o


I


/t4tt


36 1 3 6 L 4  f -  ; 4 2,r . t 5' i Z , r  . l r o , : f ryttr


137 137 Z I l l i 4 t ' .  t t  7 A t - , t L L H
3B 1 3 8 Z! .  L t * 2 ,1 .52 ,  L 2 ' \  E  1 L / d ztrlttt


39 1 3 9 L i ,  t i . i r ' L , I , ( 1 ? L I tt?-tf


40 140 z,l . za+ .tL' zL?,
'10 . LH.. 4 zfun


1 4 1 l i .  t k ' i {r..l + " 1 a  ) , t I
1 4 2 Lv v"^t 7 ) :  t  7r . t v 1 . T 1 t 8'�


43 143 2 c ,  , : . t ; L,l  4,- l z'1. 14 t c 7
A A 1 4 4 Ziz ,;,; at 7 , i  u ,  r ( i  a r . f 7 ,t-


4 5 145 2  i  l ' t r t i ),( I ( ) l t 7  i , t  1 . \ I 4lt lrl


46 146 L t .  a T r r 7t', r;. t h  t ' ' A i 7 ? tt/./t4r


47 1 4 7 i? ,  1 ' ,  s 2'1 . -\ ' t {:. v .f, q 4r/rt4


4B 1 4 8 I  c . , 1 u 7_,i . ,iL.z 7 - t l  ( i t , t v tfut+tt


4 9 149 Z f  . l i q t vt. 1 r1 7-'1 . 4,-Y 4//t lt


50 1 5 0 ) v ,?, .1 7t  \ - z't. act' /a
5'1 l c l a\  .4 ( \V 3 A . U - : ] O . ' . 4 U l o LFT


15'�2 1 a l 2 '  t  . 5 2  7 > t-,f l . t. l- ) ' l , '  ( . , .  ? i o i k
t 3 J 1 5 3 Z t t , l V )'l\ +L r 11 : .44 t i g ror-


154 1 t r A Lr' . r, '4tt ? / j  l i t : . , ( i . t - t j ; , t i p c
3 3 |  3 : ) /- ' t . G+;: 4i , j  271 Z(l 1I / t^t ,() t f l


t 3 t ] t 3 t ) Lt' LL5 4rr  i r  l . ,3 7r- IO ' l|c-


157 1 5 7 Z1 1p ' t Y, ' i ,  \ 7 " ,  k  , ' .1 1 i p
1 5 8 1 5 8 r + t )  P )  .  l l t l ) ) ? '  r * r l o i O c


t c u 1 5 9 3 c .  u  r i \ : 1 r  u i l . r ' 1 r . 3 r l ,(..| ,PF


1 6 0 1 6 0 / ) t t  t - ,  i r , t t , t :  15L ]c  t L t " r l . ) L. PC
1 6 1 1 6 1 4 { \ .  1 l l 2:( . ),,; + 8 p r
t D z l o l 3 r ' t 5 L 4 . 4 * ' Z t .  + , x PC
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test No 686-47 Client Windward  Env i ronmenta l Invest igator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc.


Bk r P a n Tare wt .
( m q )


Tota l  w t  (mg) n o .
werqne0


put  in to
pa ns- in i t ia ls Comments1 2


63 1 6 3 r! l-. v \ . v  t i 7tl , \'11- { o uPS
64 164 ),: | 'bll,> 4c  4a . r ' r l , 4 a , t g Lpr
65 t o c 2t1 .,17'i ) . 1  , 3  a - 2:1 . tc''{ t .^ L P T C
66 t o o L  + - .  \ V 2 ( i ( . - l L o , , \ \ t i t o .p i
67 167 Z?  L \ . ( L ' i . l l ' t . Z ' 1 .  t q 1 ? E\(-


6B 1 6 8 'lJo.t'rt5 LA '  t : : i  * Zt ,  G ] { . t O FS
69 69 Z?, (tit 4 2; ,. l,! ,ri 3c', or., r I / .Fr
70 70 L?, L,l-,i- ) - � t l .  Lkt t Z t 1 ,  L t  t (^ rpf
7 1 7 1 Lt 1 .( ' r t .  w i r .  f  r + + \ r .  J : 1 t(l Lpf
72 72 7r,  c '15 t , ) - .  7,49 1 ) , .  Z r T t('t L p f
73 73 ' L ,  T U  3 i+ , t-t" 4 4  r 1 . . l o p:


1 7 4 1 r , .  5 L L 3 t  . t t  t ' r ' . 4 r . . - { u o C A /  ,p i


7 5 7 5 4)- + t . I  4 : r . , .J 4 ' .  + 3 5 6 r ,p f
76 76 2rc . tl'17 A r  v . 4 r Lr  9 , . . \ , i to pi
7 7 7 7 3r ,3 tL 3: +k tL \ L , 4 t ' " in )n


7B 7B vz, L5tr 7 1 .  r ? , L 4 4 .  \ t 4 7 L^Pi
79 79 Lr- i,47 f . l .  L  tz - T 7 ,  5 ; r C t?) L P
BO BO 3 a .  t D l 5+. L,t+ I  t J ,D<
B 1 B 1 ) z-, I L ; \ 3 1 .  r a o 1 1 .  C - +  i 8 { D r
B2 B2 t ' t . 7 1 t . n0 . { .  + f  , VA .  t  , t z Y p(


B 3 B3 .i.l ^ \-,'7 L )'\ 4 L .  v  r u
B4 B4 D - .  2 , L 1 ' >  a t  L L > 1) .  >a t R r p a
B 5 B 5 4c  ( l +  i \7 r ' r5 r 32, i c ) D C


B6 B6 2t- 3t , 1+ri ).. a qr' q t p


B 7 B 7 3Z. t '  LL 3 ) ,  c  * t 31. Lt t r l 7 I P e
BB B8 7p. re'L Y | ,  L+L ) t t  )  1 .


g i p c


B 9 B9 ) t .  . r  o qF 4 L . a + 3 \ z , a 6 r
,1 Lp f


1 9 0 1 9 0 2< ! ( ' 7 l ;  t Y  I 3't.,. t \o-1- lcl Pr
9 1 9 1 ) r . 1 i 1 z , - i q q 3 L , - 1 7 r t q il.
92 92 Z , ' t . ' L r r \ : 2 - + N - 1L ,  LZ \ r a L9
93 93 2L, 1ri -) . i r  36t ' . 1 t  ) < 1 2 i n A*


94 94 Ltt  , ,+v L 2{, .  +qi l 2 t '  " t 9 ' t .
' r f ,


A
95 95 Jr , r,i-, r 1\. 4e,., ? 1 . 3 t f i /a
96 96 3 3 .  i i L ) + . t t L \ 4 .  17  t ) 8 /L


t J I 9 7 4 r .  L  + . { . 12 { ' .u l . r Zit I'C t /,
9 8 9B 1 / - + + z 4 t (1 7s*


/ _ l / o A


99 99 3>. r 'LA . 1 +  r + t 44 l-l't in /L


200 200 44 *\ '1- N ,  I : ' L \ )t . t.'t
'in


t-


2 0 1 201 a- , . r t 3 l nL  (a l i  2 ,  o r * /L


242 202 '4t
7('l 4 4  2 4 L 1 2 . ' D + l o D /


203 203 L + .  + a i l-Qt L". 
-lll. { ^9


244 204 2 J t ' i 4 e 1 z,., vt!;, o i  "  \ t , t in ^ b
205 205 \2, 2e+ 5?. ) rL, .3'>, ler'r- I I
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N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
HYALELLA AZTECA 2B-DAY


PROTOCOL NO. NAS-XXX-HA4c
S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No.  686-47 C l i e n t Windward  Env i ronmenta l Investigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


4 5  o f


Total  wt .  (mq)
pa ns- in i t ia ls


Tare wl


?r  " ' l  L :3


r .  ( i  + 3


4?v


P a n p "6o







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4C
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Windward EnvironmentalTest No. 686-47 Client Investigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


Bk r P a n Tare vrt
(ms)


To ta l  w t .  (mq) n o
weio  hed


pu l  I n t o


pa  ns - i n i t i a l s Comments2


249 249 7{l tY.1 4r'i I ? (1 4('. ) au 7 ,Z-1u


250 250 >o ( iL ,5 \ L ,  o ( ] ' J g
z J l 2 5 1 Zr-, 7 4; 7-( l. 5 -*1 ?(1  t :  l 7 /ttuM


252 252 Z l .  | L v L
'2r


i  t : ) 3r,. i,tk,, /n /at'/')t


253 253 V I . v,+?1 \ . 1; cr', w.u\ + 4 /tz.)t'/


L J A 254 i t ,? t : , c t tL. +o?, 1 ' ] .  t  v , 7 44.M


255 255 1 \ .5+1 4 2 .  + U \ 1 ? . 1 b t I kar


256 256 7C.1  4c 3 r L (
I


4 l  . u  r ^  l . t v alztu


257 2 5 7 3 2 ,  + n + 1+, t4i 4 1  v ' i t , 7
258 258 2,a,^ ldt r z z , c 5  | 2r t  .  r ' . t 7 Ut t44


259 259 L ' l ,  t r L q + l . 1 C t l , i l  . l ' l / ,z/h


260 260 k '++ .1 4i, r l t- , b l  . c5v ? ,t" /17,


261 261 7,?, +? L L l  t : . t 5 V l .  t " ' ;  t . t - .4 . f l


262 262 3 r L1),
' 4 2 , L v +


aL , L4r; 6 utn


263 263 Z t . 3  + L )2. LU- 4 L ,  2 1 \ b t*41,4


264 264 3 L , Y I L 34.  cr .  , 7 "+ .Dv ( l /o /h/z'*r


265 265


266 266


267 267


268 268


269 269


270 270


2 7 1 2 7 1


272 272


273 273


274 274


275 275


276 276


277 277


278 278


279 279


280 280


281 281


282 282


283 283


284 284


285 285


286 286


287 287


28E 28B


289 289


290 290


291 291
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Chesapeake Cultures
P.O. Box 507 Hayes, V423072 (804)693-4046 (804)694-4704falr


www.c-cultures.com
growfi sh@c-cultures. com


(Ha{4
Shipment Information


Species /h a.t cLL* d-z ki- u,-,
"


M" *"4'5,{,rn shyt


Quantity 36cry {


o^t" ir 14 li ?


P.O. Irtro. vcv bc.I


Invoice No. 57? I


?,et 8Temperature Rtf  o t Salinity pH


Notes


CEce rv ;> t t 'z ' t -L+


- ' J L


Biologist


9i Please inspecl. shipment and report any problem immediatelv )k


f ' l L. 'J -i cF tt
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Test No. 686-47


AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS







Result
Sample


Total  Ammonia-N in Sediment Pore Water:  Computat ion Worksheet
Salicylate Method (SOP #5492)


Di lu t ion NH3-N
description factor ODoss (mg/L)


Sal in i ty
pH (ppt)


Blank
1.0  mg/L  NHs-N Std
3 .0  mg/L  NH3-N Std .
6 0 mg/L NH3-N Std
10.0  mg/L  NH3-N Std


3.0 mg/L spike
3.0  mg/L  sp ike  dup l .


5.0 mg/L 2nd source


1.  1459G (LW3-G612-1)
2. 1460G (LW3-G622)
3  1461G (LW3-G625)
4. 1462G (LW3-G628)
5. 1463G (LW3-G623)
6 1464G (LW3-G638)
7. 1465G (LW3-G785)
8. 1466G (LW3-G786)
9. 1467G (LW3-G637-1)
10. 1468G (LW3-G643)
11 1469G (LW3-G648)
12. 1470G (LW3-G653)
13.  1471G (LW3-G654)
14. 1472G (LW3-G663)
15. 1473G (LW3-G665)
16 1474G (LW3-G671)
17.  1475G (LW3-G788)
18. 1476G(LW3-G787)
19.  1477G (LW3-G674)
20. 1478G (LW3-G683)
21 1479G (LW3-G685)
22 1480G (LW3-G689)
23.  148 '1G (LW3-G693)
24. 1482G (LW3-G694)
25. ' r483G (LW3-G700)
26. 1484G (LW3-G707)
27.  148sG (LW3-G71 1)
28 .  1486G (LW3-G713)
29.  1487G (LW3-G718)
30. 1488G (LW3-G722)
31 1489G (LW3-G736)
32.  1490G (LW3-G737)
33.  1508G (Cont ro l )
Jr+ .


35.


0 . 1 2 1  1 0 0
0 . 3 5 0  3  0 0
0 . 7 1 5  6  0 0
' 1 . 1 5 0  1 0  0 0


u . 3 J Z  2 . 6 0


U , J C b  J , U b


0.572 4 .92


0 . 2 6 0  I  1  . 1 9
0  1 3 8  5 9 4
0 . 1 3 ' l  5  6 4
0 . 2 3 5  1 0 . 1 1
0 . 1 6 4  7 . 0 6
0.129 5  55
0.210 9  04
0.071 3 .06
0 . 1 6 1  6 . 9 3
0 . 1 0 8  4  6 5
0.087 3  74
0 . 1 7 7  7 . 6 2
0 . 1  1 0  4  7 3
0 . 0 0 8  N D
0 . 0 6 0  2 . 5 8
0 1 1 7  5 . 0 3
0 . 0 0 9  N D
0.071 3  06
0 . 0 3 9  1 . 6 8
0 . 1 4 1  6 . 0 7
0 . 1 2 0  5 .  1 6
0 . 0 7 3  3 . 1 4
0 1 3 4  5 7 7
0 . ' 1 8 7  8 . 0 5
0 . 1 1 7  5 . 0 3
0 . 1 4 7  6  3 3
0. '16 '1  6  93
0 . 2 1 9  I 4 2
0 . 1 2 0  5 . 1 6
0 . ' 1 8 3  7  . 8 7
0.258 1  1  10
0 . 3 8 2  1 6  4 4
0.030 1  29


Report ing l imrt  (mg/L)  =


Recovery (%) =


Prec i s i on  (RPO;  =
? n r l  e n r r r a a  ( o / ^ \  =


Sample  vo lume (ml ) :
Di lut ion factor


Analyst
Date analysed:


5
5
5
q


5


5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
q


5
5
5
5
5
5
5
5
5
5
5


0 20c


u . c


9 8 . 7
-6 .98
9 8 . 5


0 . 1 0


Sample Set Descript ion :
Proj No P686-47 & -48
Tesi Dav homooenized sediment
Species. n/a


Sediment porewaters


NH3-N standard- RICCA Lot No. 1607279
NH3-N 2nd source- RICCA Lot No. 1708420


.. f1 |L i , v
R S C  s  t -


11t29t2007


SOP No 5492 Northwestern Aouatic Sciences
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Total  Ammonia-N in Sediment Pore Water:  Computat ion Worksheet
Salicylate Method (SOP #54921


Result
Sample
descript ion


Di lut ion NH:-N
factor ODoss (mg/L)


Sal ini ty
pH (ppt)


B lank
1.0  mg/L  NHg-N Std
3.0 mg/L NHs-N Std
6.0 mg/L NH3-N Std.
10 .0  mg/L  NH3-N Std .


J . U  m g / L  S p r K e


3.0  mg/L  sp ike  dup l .


5.0 mg/L 2nd source


1 .  1 4 5 9 G  ( L W 3 - G 6 1 2 - 1 )
2  1460G (LW3-G622)
3 1461G (LW3-G625)
4. 1462G (LW3-G628)
5. '1463G (LW3-G623)
6. 1464G (LW3-G638)
7 1465G (LW3-G785)
8. ' t466G (LW3-G786)
9 1467G (LW3-G637-1)
10 .  1468G (LW3-G643)
11 .  1469G (LW3-G648)
12. 1470G (LW3-G653)
13.  1471G(LW3-G654)
14. 1472G (LW3-G663)
15. 1473G (LW3-G665)
16.  1474G (LW3-G671)
17. 1475G (LW3-G788)
18 1476G (LW3-G787)
19 1477G (LW3-G674)
20 1478G (LW3-G683;
21 1479G (LW3-G685)
22.  1480G (LW3-G689)
23.  1481G (LW3-G693)
24 1482G (LW3-G694)
25.  1483G (LW3-G700)
26. 1484G (LW3-G707)
27 .  '1485G (LW3-G71 1)
28 .  1486G (LW3-G713)
29. 1487G (LW3-G718)
30.  14BBG (LW3-G722)
31.  1489G (LW3-G736)
32.  1490G (LW3-G737)
33.  1508G (Cont ro t ;


35 .


r ? t  1 . 0 0
" / { - , ^ )  2  n n
-  a t ' i .  r ' v v


. ' j t s  6 . 0 0
/  . r {  1 o . o o


' ?  7 1- ) ) Y


. i l 4 -


.  i c '  J
- | 


'7' '


r 3 t
' r,t ' : i


.  t * /


. .  t L u t
. ,  ? r


"  t ; l
i 6 /


-  
f .


l a .
' t l  - j


*  v \ -  ;
, 1 ' 1


-  1 l A
, : 1 ,


,  J Q . U


- il'7
)  J ' l


- . J  )  |


t ' ' '  4


_ r  9 l


; ! 
' i ' '")


- ^  )
- r  / )


-  t  J ' 1


_ .  1 !


t , 1


- t { ?


' t Q


. , ' t  o
/ , I


<"  9 /


- . \ , r  r *


-  _.) ; ' ' . )


6


5
5
5
5


tr


5
5
5
5
6


q


5
5
5


5
q


5
5
5
5
5
5
5
5
5
6


5


5
q


5
6


c
f
1


0 300


3  
0 6 m


0 4 m


Report ing l tmit  (mg/L) = 0.5


Recovery (%) = #VALUEI
Precision (RPD) = #VALUEI
2nd source (%) = #VALUEI


Sample  vo lume (ml )  0 .10
Dilut ion factor 5


Sample Set Descript ion:
Proj .  No.:  P686-47 & -48
Test Day: homogenized sediment
Species n/a


Sediment porewaters


NH3-N standard- RICCA Lot No 1607279
NH3-N 2nd source- RICCA Lot No 1708420


Analyst:  RSC
Date analysed. 11t29t2007


-


r


\ l


SOP No 5492 Northwestern Aouat ic Sciences
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Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #54921


Result
Sample Di lu t ion NHa-N


Standard  Curue


descript ion factor ODoss 1mg/L)


1 0 mg/L NHs-N Std.
3 .0  mg/L  NHo-N Std .
6 0 mg/L NHs-N Std.
'10 .0  mg/L  NHs-N Std


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l


5 0 mg/L 2nd source


0 . 1  ' 1 5  1  . 0 0
0.342 3.00
0.652 6 .00
1 . 0 0 0  1 0 . 0 0


1 .
.)


3 .


6


6 .
7 .
8 .
I


1 0 .
1 1 .
1 2 .


4 1


1 5 .
t o .


1 7 .
1 8 .
1 9
20
2 1
Z Z .


23.
24.
25.
z o .


27 .
28.


30.
3 '1 .
32
33.
JZ+,


? q


36.


2 1
Z J


27
2 8
Z J


34
43
49
t rA


oz


76
90
92
1 '18


128
134
148
164
l o o


1 6 9
1 7 1
1 8 5
1 9 5
230
a A l
L + l


246


251
259
260
262


1
1
1
I
I
1
1
I
1
1
1
I
I
1
I
1
1
1
1
1
I
1
1
1
I
1
I
1
1
1
1
1
1


0.340
0.332


0.550


0.027
0.040
0 .052
0 050
0.079
0.048
0.052
0.057
0 .079
0.021
0.044
0 .058
0.027
0 041
0.063
0  1 7 0
0 ' 1 1 8
0 061
0 061
0.060
0.049
0.038
0.060
0 . 0 1 1
0.003
0 .030
0.061
0 . 0 1 6
0 .051
0.000
0.002
0.062
0 042


3 2 9
3 2 1


5 3 2


0 2 6
0 . 3 9
0 5 0
0.48
0 7 6
0 4 6
0 5 0
0 . 5 5
0.76
0.20
0.43
0 5 6
0.26
0 4 0
0.6 '1
1 . 6 5
4 . 1  A


0 5 9
0 5 9
0 5 8
0 4 7
0 3 7
0 . 5 8
0 1 1
N D


0.29
0 . 5 9
0 . ' 1 5
0 4 9
N D
N D


0.60
0 . 4 1


i r o o  2 c c  o " t ' - a , , " ' . T . " ' " ' "  o ' o  i r 0 0  r 2 m


Report ing l imit  (mg/L) = 0 1


RecoverY (%) = 108 4
Prec is ion  (RPD)  =  2 .38
2nd source  (%)  =  106.5


Sample  vo lume (ml ) :  0 .50
Di lut ion factor 1


Sample Set Descript ion:
Test No. 686-47
Test Day 0 (1 1-30-07)
Species: Hyalella


Overly ing water


NH3-N s tandard-  RICCA Lot  No.  1607279
NH3-N 2nd source- RICCA Lot No. 170842


Analyst.
Date analysed


RSC \ €.,,
12t3t2007


SOP No.  5492 Northwestern Aq uat ic Sciences
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Total  Ammonia-N in Water:  Computat ion Worksheet
Salicylate Method (SOP #54921


Result
Sample Di lu t ion NHr-N
descript ion factor ODoss (mg/L)


Standard  Curve


Blank
1.0  mg/L  NHa-N Std .
3 .0  mg/L  NH3-N Std .
6 .0  mg/L  NHo-N Std
'10 0 mg/L NHI-N Std.


3 .0  mg/L  sp ike
3 0  mg/L  sp ike  dup l


5 0 mg/L 2nd source


.,-l-''( I oo
- j1 ! '  3 .oo
. ( r t -  6  oo
l . J , J  1 o . o o


"3c lo
.  ! 1 ' L .


{ ; ' }


1 .
2 .


4 .
6


o .
7 .
8 .
9 .
1 0
1 1
1 2


4 At T .


4 q


t o .


1 7
'18 .


1 9


2 1
23
27
28
29


33
1 A


43
49
t r AJ +


oz
76
90
J Z


' 1  18
128
134
148
l oz+


t o o


1 6 9
1 7 1
1 8 s
1 9 5
230
241
z+o


250
251
259
260
262


4  , - \ 4
I  v L  I


r  - u Y o
1 j ' t L'


,  
' , . t t "


I  - a l ' l
f  . i 9 8 '
1 _sf+
t 1
|  . . J )  |


1  . . i 7 , 1
1  , r l l  I
I  _  t . l ' l
1 "  Js- l
1  . - a  1 1
1  - . t q  t
1  "  J ( ' j
1  . r ? O
1  , r t Y
1  . . t t e  I
1 "t/o I


1  . o ( o
1  .  J . l c i
1  . J ] . y
1  - ; r a r ,
I  -  t ' , 1
1  ,  " i "
1  . ;  ) " r
I  . - ( /
1  - , t ( 6
1  - , l Y -  t
1  - . r l u j-
|  .  J w  L .


1 . .  v6- l


1  .  ' L IL .


Report ing l imit  (mg/L) = 0 1


Recovery (%) = #VALUE!
Precision (RPD) = #VALUE!
2nd source (%) = #VALUE!


Sample  vo lume (ml ) :
Di lut ion factor


Sample  Set  Descr ip t ion :
Test No.: 686-47
Test Day: 0 (1 1-30-07)
Snecies Hvalel la


Overlying water


0.50
1


20
2 1 .
z z .


23.
. A


25.
26 .
2 7 .
z o .


29.
30.
3 1 .
J Z .


33
J + .


35.
J O .


NH3-N standard- RICCA Lot No. 1607279
NH3-N 2nd source- RICCA Lot No. 1708A2


Analyst.
Date analysed


RSC
12t3t2007


SOP No 5492 Northwestern Aq uatic Sciences


Page 5 l  o f  t , - 3-1 -05







Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #54921
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ô
E


> : -
6 B


;
z


5 3
o


, , |  E


F b


F


L


v
l


. o
F
E


>
E
l


F
2
T=


d


.4


L
= i
Z  ( \
q 6
J U


A t


z-@
E
Y
6
x
U
z


- : q
o o


o o @
@ -


i F


L .


o N . - @ 9 N S o
- r F o


o o o c i  o o o o


; eiJ-e : €lxis
r O O O


' . ' - : , 1
E S 8 e 6 R 3 8
N O - O N S - N
s o $ 9 0 0 9 0


o ' s  o i J o l o  o  o


1 ^  ^  i - ^  ^ i a r av Y v Y Y Y - -


o o o o o o o o
o N @ r @ o o @


O O N O N O T N


o s o s o l o l o o


O O - N o S O @
O r - r
N N N N N N N N


q q @


i  + -
q . ' ! @


- + -
a . ! @
@ r


i r l  l
o
i 14- .1


l -


- i ,


R R N S S : 3 b
r N O O - O O O
$ o t s o o o o


t t  I  i
o1o-o  o lo -o lo  o
o o o o o o o o


O N O N  - N


o o o o o o o o


i F . r ! +
I
3
E
o'


- N O 9 O @ N @


N N N N N N N T


t s t s N t s T N N t s
o o o o o o o o
" S o o o o c i " i o
3 B = i t s B = 3
J J ) J J J ) )


. n  . 4  . r  r a
{ $ s v s $ q s
o @ @ @ @ @ @ @
9 { $ q < { 9 v- : - r - . - , : , 1 : r : . -
N @ $ O O O O O
o N N o @ @ N o


N


N N @
e q


o ' o  o
N O


. L


o o @
r o
@ -


I  l o  s l o


-  
o v _ o


9 r o - o o r s: . : . - : - - :


. = ] * o @ - - @
P . : o q o N q N
C - F O O - Q r


o o o @ o o o o


E e .


D O O O @ @ O @
! o N @ o N o N
o s r i - o i o i o o
N V V O 9 0 S O


o o o q q q 9 q
o o o o o o o o
I  N  - N -


o o o l o o o o o
- ^ A A ; A A -
@ o o @ o o @ o


r ' o  s  s i c  o i -  o
o @ N 9 0 0 v o
t @ @ N o o s N
N S $ O S O 9 0


S O O N O - N r


@ o o @ o o o o


i i
o o o o o o o o


l o
o o


o a @
@ N


C


3 e .


o o o o o o o o


@ 9 @


O N
o


l q N @
o o


O - Q - O O N -


o o o o o o @ o


o o


N O N I _ N - N N


; ^  A ; A  -


. l
N S O O N @ @ $
. : o t o N o q o
r O F O - r O r


o l o o l o @ o @ o
o @ 9 0 @ @ o s
- V N q S O O 6
o s o s o o - n


O V - S @ N O -
- N O q @ o s v
O O - $ O O O S
o $ o s o N N 9


' l  
i


Y Y Y Y


N l _


o q 9 o o q q o
o o o o o o o o
o o o o o o @ o


o o


O - @


3 5 5 N 3 : 3 X
- d c i -


o o N o o @ o o


F
E 3 .


: ? P P P : : :
o o o o o o o o


@ @ 9 @ - O F O
s O @ O O r N r
o N - o r o N O
s o o s s v g S


- V O s N @ @ O
V @ O @ N o - O


C - O S @ O - @
s o o s v s s o


q q q q o o q q


- O  N s


o o o o o o o o
o o o o o o o o
o o r o o @ o o


O - O O O N - O


o  o  r  o  o : o  o  o


o o o o o o o o


o o


@ o


@ o @


@ o


C


> a  c


N N N - N N O O


@ @ @ o @ @ o o


o o o o o o o o


N - S $ N O O -


o o o o o o o o


N N @ S @ O r N
O O O N O @ o -


o o - ; o o - -


o
6
9
o


o
i


- N O 9 0 @ N @


N N N N N N N N
N N N N N N N N
N N T N N N N T


o o o o o o o o


: : i i : : : i
) ) J J


o o o o o o o o
@ @ @ @ @ @ @ @
6 6 0 0 6 @ @ @
s $ s v s s s 9


O O - O r - - O
o r o o o o o o
O N N - 3 - O N
s o o o o o o v


- @ O - O - r @
r N q r 9 N N -
$ - O O O O N -
v o o o o o o s


o o o o o o o o
o o o o o o o o
@ @ @ o @ @ o o


@ @ @ o 6 @ o o


o o d o o o o o
N N N S N N


o @ o


o O O V $ N s r


o o o o o o o o


a


> @  c


@ o o o o o o o
N O N o - N O @


o o o o @ @ o @


N - O S - N O -
O N N O o O 9 -
s o o o N o o @
o $ 3 N O $ O S


o o s o N N 6 @
r O o @ @ - - N
N s s o - d @ 6
o s s N o n N s


o o o o o o o o
o o o o @ @ o @


O O O O N 9 - N


o o o o @ @ o @


o o o o o o o o


. l
q
I


@


@


I
@-


, i :
@


. 1 . ,
c
o


o o o o o


l - r
s 9 o : q


o i o  o i o  o
@ N N O N


o o i  o o -


r i - o i N o


O @ N O N


o o o o o
o o o c i o


o o o o o
o c i  o o o
o @ N o @


o . l o o c


o o s o o


o o o o o


- ; @ i
o


o


o @


. ^ t ;


I


6 .


o  o l o
q \ :


;
q 9 9
o o o
N N


o o o
o o o
@ @ o


o-c o


. l
o @ o
q  . : 6 1


o  s i o
€ o q


@ @ o


@ 6 0


C
o
c


i


3
c


E


;


C
E


c


-9
c


o
a


c


o


E
t ;


c
c
c


N(


c


6


o


o
u ; t '
o


z


I
o


o


o
a


r N O S O @ r o


l
o
6


o
E
o


- N O S o @ r @


6


a


o


N o w o o N @


I


o
e
o;


- G O 9 6 @ N @


o o o @ @ @ @ @
o o o o o o o m
N N N N T N N T
0 ( 9 o o o < 9 a o a


: : : : : : : :
o o o o o o o o
o o o o o o o o
@ 6 @ @ @ @ @ @
s s $ $ 9 s t v


$ @ N @ S S O O
@  o @ o @ o s
N  - -  -


O O T N O S O @
v o o o o o 6 6
N N N N N N N N


* * * * l *
N N N N T


Y Y Y Y Y


= = B 3 =
) J J J J


o o o o o


o l o i o  o  o
o @ o  @


x  o  o l o  -


N N N N N


o
6


o
o


. -
@ N @


N N N


N N N


o o ( 9
c4 ci .i
= B 3
) J J


o -o  o
o o o


-.:::
6 N @


@ @ @


N N N N N N N Nq q q q q 9 9 q


i : g i i : : i
) J ) J ) ) ) )


o o o i o ' o o o o
6 0 6 0 0 0 0 0
€ @ @ @ @ @ @ @
v v s s t $ s s


- N @ N S @ O O
@ 9 O - r - - @
N  N - N  N


N @ O O T N O <
- - T N N N N N
N N N N N N N N


N N N N T N T T
o o o o o o o o
o . 5 " i o o d o . i
3 = B = 3 B = 3
) J J J J J ) )


o o o o o o o o
@ @ @ @ @ @ @ @
o 6 @ @ @ o @ @
i 9 9 { $ S 9 S


-  v i s  s  N  N  -  o
@ o r @ o o @ N


N - -
l i


O @ N @ O O - N
N N N N N O O O


N N N N


N N N N N t s T N


o o o o o o o o
d " i o o " i " 5 c 4 . i: - - a : = - -
o o o o o o o o
N N N N N N N N
o 6 @ @ @ 6 @ @
9 S $ $ S S S V


N N o o o @ o o
t s N $ O q 6 N O


N N


o 9 0 @ N @ o o
o o o o o o o v
N N N N N N N N


3 8 5 9 E 3 R 3
N N f F N N


r N O S O @ N @
s 9 s $ $ s s s
N N N N N N N N


F 9


E s
6 q
o o
o I


' g


U R


c


o
E
f


F


?et-a 5'5 cF '6t-t







Test Number. P686-47 Freshwater Sediment Test
28-Dav Hvalella azleca


Water Qual i tv Data
ENT


SMPL DESCRIP
1459G LW3-G612-1
1460G LW3-G622
1461G LW3-G625
1462G LW3-G628


: t+ogc LW3-c623
i+a+c LW3-c638
1465G LW3-G785
1466G LW3-G786
tlarc LW3-G637-1
1468G LW3-G643
1469G LW3-G648- 
1470G [W:-COSS
1471G LW3-G654
1472G LW3-G663
1473G 1-WS-COOS
1474G LW3-G671
1475G LW3-G788
1476G LW3-G787
t+tzc Lw3-G674
1478G' LWg-CO8O
1 4  t 9 G  L W 3 - G b 8 5


21t1 LW3-G648
23 1459G LW3-G612-1
27 1481G LW3-G693
28 1461G LW3-G625
29 1486G LW3-G713
si Mz+c LW3-G671
33 1465G LW3-G785
34 1478G LW3-G683
43  1489G LW3-G736
+g t+eoc LW3-G689
54,1471G LW3-G654
62 1488G LW3-G722
f6; ,1qac LW3-c787
go l1487G LW3-c718
92 1462G LW3-G628


118  1490G LW3-G737
128 1482G LW3-G694


1480G LW3-G689
1481G LW3-G693
1482G LW3-G694
r+asc LW3-G700
1484G LW3-G707
r+asc LW3-G711
t+aoc LW3-G713
1487G LW3-G718
1488G LW3-G722
t+agc tws-czoo
ir+soc LW3-c737
1508G Contro l


NAS CLIENT
EXR STUPL DESCRIP


Overlying water


water


REPL DAY-8-6-


8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0


T E M P  D O COND N H 3
U . J


0.4
0 . 5
0 . 5
0 .8
0 . 5
0 . 5
0 .6
0 . 8
0 .2
0 .4
u . o


0 .4
0 .6
1 . 7
1 . 1


HARD
-T-


5 1
5 1
5 1
43
43
5 1
O U


60


5 1


43
5 1
5 1
68
5 1


ALK
22.2  7  2


1 t
z z . z  I  . +


22.2  6 .8
22.2  7 .2
22.3  7 .0
22.3  7 .0
22.2  7 .1
22.2  7 .0
22.4  7  0
2 2 . 1  6 . 9
223 6 .8
2 2 . 9  6 . 8
2 2 . 8  7 . 1
22.8  7 .0
22.7  7  1
22.7  6  4
2 2 . 3  6 . 2


1 5 5  7  . 2
30
40
JU


30
J U


50
40
30
40
?n


40
30
J U


40
( n


30


1 4 0  7 . 1
1 5 0  7  . 0
145  7 .0
1 5 0  7 . 0
' 130  6 .9
140  6 .9
1 5 0  7  . 0
1 7  0  6 . 9
4 Z J  t . J


1 4 5  7 . 1
1 5 0  7  . 0
1 3 0  7 . 0
140  7 .0
1 5 0  7  . 0
170  6 .9
145  7 .0
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Test Number'. P686-47 Freshwater  Sediment  Test
28-Dav Hvale l la  azteca


'1 34 1460G
148 1464G
164 1463G
166 1467G
1 6 9  1 4 6 6 G
171  1479G
185 1477G
1  95  1  508G
2 3 0  1 4 8 3 G
241 1470G
246 1473G
250 1484G
l J t  t 4 /  z v


259 1475G
260  1485G
262 1468G


211146eG
23 1459G
27 1481G
28 1461G
29 1486G
31  1474G
33  1465G
34 1478G
43 1489G
49  1480G
54 1471G
6 2  1 4 8 8 G
76 1476G
9 0  1 4 8 7 G
92 1462G


1  1  8  1 4 9 0 G
128 1482G
134 1460G
148 1464G
1 6 4  1 4 6 3 G
166 1467G
1 6 9  1 4 6 6 G
171 1479G
185  1477G
1 9 5  1 5 0 8 G
2 3 0  1 4 8 3 G
241 1470G
246 1473G
250 1484G
z J t  t 4 t  / v


259 1475G
260  1485G
262 1468G


211146eG
23 1459G
27  1481G
28  1461G
29 '1486G


31  1474G
3 3  1 4 6 5 G


LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
LW3-G711
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
t w 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
L V V J - L T O O J


LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
LW3-G713
LW3-G671
LW3-G785


6 . 9  0 6  5 1
6 . 9  0 6  4 3
6 . 8  0 6  5 1
6 . 9  0 5  4 3
6 . 9  0 . 4  5 1
7 . 0  0 . 6  5 1
6 . 9  0 . 1  5 1
7 .2  <0 .1  43
7 . 1  0 . 3  5 1
7 . 0  0 . 6  5 1
7 . 0  0 2  5 1
7 . 0  0 5  5 1
7  . 0  < 0 . 1  5 1
7  . 1  < 0 . 1  4 3
7 . 0  0 . 6  5 1
7 0  0 . 4  5 1


2 2 2
22.2
2 2 3
2 2 3
22.4
22.3
22.3
z z . o
z t . J


Z Z . +


22.9
2 2 9
2 2 7
22.7
2 2 . 5
z z . +


2 2 . 5
2 2 . 5
z t . o


2 2 . 6
2 2 . 8
22.4
22.4
2 2 . 5
22.4
2 2 . 5
2 3 . 0
z z . o
2 2 5
2 3 . 2
2 3 . 1
z z . J


2 2 . 7
z z . o


22.7
2 2 7
22.7


22.7
z z . Y


2 3 . 0
22.7
2 2 . 8
2 3 1
2 2 . 9
2 2 . 9
2 2 . 9
2 2 7
2 2 . 8
22.8
2 3 . 2
2 3 0
2 3 . 1
2 3 2
2 3 . 0
2 3 0


6 7
6 . 9
7 . 1
6 . 8
7 . 0
6 . 8
7 . 2
o . v


6 . 7
6 8
6 . 2
6 6
7 . 7
7 . 6
6 6
6 9


4  A a


140
t c u


140
t J 3


140
17Q
'190


t J 3
4  A A


t J c


140
140
1 3 0


1 3 0


40
40
40
J U


? n


40
40
30
30
40
30
40
? n


J U


40
40
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Test  Number:  P686-47 Freshwater  Sediment  Test
28-Day Hyalella azleca


34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
62 1488G
76 1476G
90  1487G
Yt  t4 (Jz lJ


1 1 8  1 4 9 0 G
128 1482G
1 34 .1460G


148 1464G
1 64 '1463G
'166  1467G
I O Y  l + O O L I


171  1479G
las  lq t tc
1 9 5  1 5 0 8 G
2 3 0  1 4 8 3 G
241  1470G
246 1473G
250 1484G
2 5 1  1 4 7 2 G
259 1475G
260  1485G
262 1468G


a t l t  t a a a
z  I  I  r 4 o Y \ ,


23 1459G
27 1481G
28  1461G
29 1486G
31  1474G
J J  I 4 O 3 \ J


34 1478G
43 1489G
4 9  1 4 8 0 G
54  1471G
6 2  1 4 8 8 G
/ o  t r + / o t


9 0  1 4 8 7 G
92 1462G


1  1  B  ' 1490G


128 1482G
134 1460G
148 1464G
1 6 4  1 4 6 3 G
166 1467G
1 6 9  1 4 6 6 G
171  1479G
185  1477G
1 9 5  1 5 0 8 G
230 1483G
241 1470G
2 4 0  t 4 t  J v


250 1484G
2 5 1  1 4 7 2 G


LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
tw3-G713
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G6s4
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663


I
B
8
8
8
8
8
I
8
8
B
8
8
8
B
8
8
8
8
B
8
B
8
B
B
8
8
I
8
8
8
8
8
8
B
8
8
8
8
8
B
B
B
8
8
8
8
8
8
B
B
8
8
B
8
8


a
Z


2
2
)
Z


a


2
.)
)
2
z


a


a


)
2
2
2
2
2
a


)
a


2
2
z


2
3
3
J


3
3
3
3
3
3
3
J


3
3
3
3
3
3
3
3


3
3
3
3
3
3
3
3
3
3


23.1
2 2 9
2 2 . 9
23.4
23.0
2 3 . 1
2 3 5
2 3 . 5
t J . z +


z J .  I


2 3 1
23.2
2 3 . 1
t J .  I


2 3 . 2
z J .  I


23.2
2 3 . 3
2 3 1
2 3 . 2
2 3 5
Z J . J


2 3 . 3
2 3 . 3
2 3 . 2
2 3 2
2 3 0
2 3 . 7
23.2
z J . 4


2 3 7
z J .  I


2 3 . 3
2 3 4


23.2
24.0
Z J . J


2 3 . 4
2 4 0
2 3 . 9
a a  A


2 3 . 2
23 .2
z J . +


2 3 2
2 3 4
2 3 2
z J . z


2 3 5
2 3 7
2 3 . 3
23.4
2 4 0
2 3 . 4
2 3 6


6 . 5
6 6
6 . 5
o . 4


6 .6
6 . 3
6 . 2
6 . 2
o .  l


o . z
o . J


6 . 3
6 . 4
6 . 2
6 4
6 5
6 .4
6 . 8
6 . 7
o . : ,


6 . 8
6 8
6 4
7 . 0
6 . 2
6 . 8
6 . 9
6 9
6 . 4
7 . 1


o . l


6 . 7
o . l


6 . 7
6 . 7
6 . 7
6 . 7
6 . 8
6 . 7
7 . 0
7 . 0
6 . 8
6 . 8
6 . 9
6 9
6 . 9
6 . 8
6 . 8
6 . 8


6 . 9
6 . 8
6 . 9
7 . 1
7 . 0
6 . 9
6 . 9
6 . 9
6 , 8
6 9
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Test Number P686-47 Freshwater  Sediment  Test
28-Day Hyale l la  az leca


259 1475G
260  1485G
262 1468G


2111469G
23 1459G
27  1481G
28 1461G
29 1486G
31  1474G
33  ' 1465G


34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  147 lG
62 1488G
76 1476G
90 1487G
92 1462G


1  1 8  1 4 9 0 G
128 1482G
1 34 '1460G


148 1464G
164 1463G
166 1467G
t o Y  t . t o o \ f


171 1479G
185  1477G
1 9 5  1 5 0 8 G
2 3 0  1 4 8 3 G
241  1470G
246 1473G
250 1484G
251  1472G
259 1475G
260 1485G
262 1468G


' > t l t , t a a a :


23 1459G
27  1481G
28  1461G
29 1486G
31  1474G
33  1465G
34 1478G
4s r+agc
49 '1480G


54  1471G
62 1488G
76 1476G
90  ' 1487G


92 1462G
1 1 8  1 4 9 0 G
128 1482G
134 1460G
148 1464G
1 6 4  1 4 6 3 G


LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
LW3-G713
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
tw3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G012-1
LW3-G693
LW3-G625
LW3-G713
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


2 3 . 5
2 3 . 3
z J . 1


2 2 8
2 3 . 3
z J .  I


2 3 2
2 3 . 1
2 3 . 0
2 3 . 2


2 3 . 1
2 3 . 1
2 3 . 6
2 3 . 1
2 3 2
23.7
2 3 5
2 3 . 2
2 3 . 1
2 3 0
23.1
2 3 . 1
z J .  I


2 3 2
2 3 . 1
2 3 . 2
z J . 1


z J .  I


2 3 2
23.6
2 3 . 2
2 3 . 3
2 3 . 3
z J .  I


2 3 . 1
2 2 . 9
2 3 . 4
2 3 2
2 3 . 3
2 3 . 5
z 5 . J


2 3 . 2
23.4
2 3 . 2
2 3 . 2
23.9
2 3 2
23.4
2 3 . 9
2 3 . 7
2 3 . 3
2 3 . 1
2 3 . 1
2 3 3
2 3 . 1


7 5
6 . 8
7 . 0


7 . 1
6 . 9
7 . 0


6 . 6
6 .7
6 7
6 . 6
5 . 6
5 .6
5 . 6
o. r+


o . 4


6 . 8
6 . 5
6 . 5
6 . 7
6 . 6
6 6
6 . 2
6 6
6 6
6 . 5
6 . 8


1 5 0  7  . 1
1 5 0  7  . 0
1 5 0  7  0
1 5 0  7  . 0
1 4 5  7 . 0
1 4 5  6 . 9
1 5 0  7  . 0
1 5 0  7  . 0
1 5 5  6 . 9
1 9 0  7  . 2
1 5 0  6 . 7
1 5 0  6 . 7
1 4 5  6 8
1 4 5  6 . 9
1 5 0  6 . 8
1 5 5  6 . 7
1 5 0  6 . 8
1 5 0  6 . 8
1 5 0  6 . 7
1 5 0  6  8
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Test Number'. P686-47 Freshwater  Sediment  Test
28-Day Hyale l la  azteca


166 1467G
1 6 9  1 4 6 6 G
171 1479G
185  1477G
'195  1508G
2 3 0  1 4 8 3 G
241 1470G
246 1473G
250 1484G
251 1472G
259  1475G
260  1485G
262 1468G


2111469G
23 1459G
27 1481G
28  1461G
29 1486G
31  1474G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
62 1488G
76 1476G
90 1487G
92 1462G


1 1 8  1 4 9 0 G
128 1482G
'134  1460G
148 1464G
1 6 4  1 4 6 3 G
I O O  l 4 0  /  f r


1 6 9  1 4 6 6 G
1 7 1  1 4 7 9 G
185  1477G
1 9 5  ' 1 5 0 8 G


2 3 0  1 4 8 3 G
241 1470G
246 1473G
250 1484G
z a  I  t 4 /  z u


259  1475G
zoo taesc
262 1468G


c t l t t a q c


23 1459G
27 1481G
28  1461G
29 1486G
31  1474G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
LW3-G713
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
L V V J - L T O J J


LW3-G665
LW3-G707
LW3-G663
LW3-G788
LW3-G71 '1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3.G6B3
LW3-G736
LW3-G689


1 4 5  6 8
145  6 .8
1 5 0  6 . 7
1 5 0  6 . 9
1 5 5  7 . 0
1 4 5  6 8
1 5 0  6 . 8
1 5 0  6 . 8
1 5 0  6 . 7
1 5 0  6 . 9
145  6 .9
1 5 0  6 . 7
1 4 5  6 . 7


I
I
8
8
I
8
8
8
I
8
B
8
8
B
8
8
I
8
8
8
B
B
B
B
8
B
B
B
8
8
8
B
I
B
8
B
8
8
8
B
B
B
B
8
8
8
B
8
B
8
B
8
B
B
B
8


5
5
5
5
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6


6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
7
7
7
7


2 3 . 2
2 3 . 3
2 3 1
23.4
2 3 5
2 3 . 2
23.4
Z J , J


2 3 . 3
2 3 . 5
2 3 . 5
2 3 3
2 3 . 3
2 2 . 0
2 2 . 0
22.0
22.0
2 2 . 3
2 2 . 2
2 2 . 2
2 2 2
2 2 . 2
22.2
2 2 . 7
22.2
2 2 3
2 2 4
2 2 . 7
z z . 3


2 2 . 3
22.2
2 2 3
2 2 . 3
22.4
2 2 3
2 2 3
22.4
2 2 5
2 2 4
2 2 4
22.8
z t . 4


2 2 5
2 2 4
z z . 1


22 .4
z z .  I


22.4
22.2
22.3
22.6
22.4
2 2 . 2
2 2 . 4
22.2
22.2


6 . 8
6 8
o . J


7 . 0
6 . 9
6 6
6 8
6 . 8
6 .6
7 . 1
7 3
o.  r+


6 . 8


7 . 0
7 . 3
7 2
7 .4
7 . 2
7 . 3
7 . 5
7 . 3
7 2
7 4


7 . 0
7 . 0
6 9
6 . 9
7 . 0
6 . 9
6 . 9
6 . 9
6 9
7 1
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Test  Number ?686-47 Freshwater  Sediment  Test
28-Day Hyalella azteca


54  1471G
6 2  1 4 8 8 G
76 1476G
90  1487G
92 1462G


1  1 8  1 4 9 0 G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
1 6 4  1 4 6 3 G
1 6 6  1 4 6 7 G
1 6 9  1 4 6 6 G
171  1479G
185  1477G
1 9 5  1 5 0 8 G
2 3 0  1 4 8 3 G
241  1474G
246 1473G
250 1484G
2 5 1  1 4 7 2 G
259  1475G
260  1485G
Z O Z  l 4 O O t )


21l|1469G
23 1459G
27  1481G
28 1461G
29 1486G
31  1474G
J J  I 4 0 C \ J


34 1478G
4 3  1 4 8 9 G
49  ' 1480G


5 4  1 4 7 1 G
62  1488G
ia tarcc
9 0  1 4 8 7 G
92 1462G


1 1 8  1 4 9 0 G
128 1482G
134 1460G
148 1464G
164 1463G
166 1467G
t o Y  t / + o o u


171 1479G
185  1477G
1  95  1  508G
2 3 0  1 4 8 3 G
241  1470G
246 1473G
250 1484G
z 3  |  t 4 t  z \ j


259  1475G
260  1485G
262 1468G


LW3-G654
LW3-G722
LW3-G787
L W 3 - G 7 1 8
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


L W 3 - G 6 1 2 - 1
LW3-G693
LW3-G625
LW3-G713
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
rw3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
1W3,G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643


2 2 . 9
2 2 3
22 .4
2 2 . 9
2 2 . 8
22 .4
2 2 2
22 .2
2 2 3
2 2 2
2 2 . 3
2 2 4
2 2 2
2 2 . 5
22 .7
L Z . +


22.4
2 3 . 0
2 2 . 6
2 2 . 6
2 2 6
22.4
2 2 4
2 2 4
2 2 7
2 2 . 5
2 2 6
2 2 . 8
22.7
22.6
2 2 7
2 2 7
2 2 . 7
2 3 . 1
22.7
2 2 8
2 3 1
2 3 . 1
2 2 . 8
2 2 8
2 2 . 7
2 2 8
2 2 7
2 2 8
2 2 8
22.7
2 2 . 9
2 3 . 0
2 2 8
22.8
2 3 2
2 2 9
2 2 9
2 2 9
22.8
2 2 8


7 . 0
7 . 1
7 . 4
7 . 2
7 . 1
7 . 4
7 . 6
7 .4
7 . 2
7 . 0
7 3
7 . 1
6 8
7 0
6 9
7 . 2
7 . 4
7 3
7 2
7 1
7 . 0
7 . 4
7 . 2


7 . 0
7 . 0
7 . 0
7 . 0
7 . 0
7 . 0
7 . 0
7 . 0
o . Y


7 . 0
7 . 0
7 . 0
7 . 0
7 . 0
7 . 1
7 . 0
o . o


6 8
7 . 0
6 . 9
7 0
7 . 0
6 . 9
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Test  Number.  P686-47


2111469G


Freshwater  Sediment  Test
28-Day Hyale l la  azteca


23 1459G
27  1481G
28 1461G
29 1486G
31  1474G
33  ' 146sG


34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  147 lG
6 2  1 4 8 8 G
/ o  t 4 l o u


90 1487G
92 1462G


1 1 8  1 4 9 0 G
128 1482G
134  ' 1460G


148 1464G
164 1463G
166 1467G
1 6 9  1 4 6 6 G
171  1479G
185  1477G
1  95  1  508G
230  1483G
2 4 1  1 4 7 A G
2 4 0  t + t  J w


250 1484G
251 1472G
Z J Y  I 4  /  C \ J


2 6 0  1 4 8 5 G
262 1468G


^ " 1 ^  ' ^ ^ az  r  I  r 4ov \ ,
23 1459G
27  1481G
28 1461G
29 1486G
3 1  1 4 7 4 G
3 3  1 4 6 5 G
34 1478G
43 1489G
4 9  1 4 8 0 G
54  1471G
62  1488G
76 1476G
9 0  1 4 8 7 G
92 1462G


1  1 8  1 4 9 0 G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
1 6 4  1 4 6 3 G
166 1467G
1 6 9  1 4 6 6 G
1 7 1  1 4 7 9 G


LW3-G648
LW3-G612-1
tw3-G693
LW3-G625
LW3-G713
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
tw3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G053
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
tw3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3.G63B
LW3-G623


LW3-G637-1
LW3-G786
LW3.G6B5


9
I
9
I
9
I
9
9
I
9
9
9
Y


9
I
9
9
9
I
I
9
9
I
I
I
9
9
J


9
9
9
9
9
'10


1 0
1 0
'10


1 0
1 0
1 0
1 0
1 0
1 0
1 0
'10


1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
'10


1 0


6 . 3
6 . 2
6 . 2
o .  l


6 3
6 . 4
o . t


6 . 0
6 0
6 . 4
6 . 4
6 . 2
o . 4


6 3
6 0
5 8
o .  l


6 2
6 0
o .  l


6 .6
6 3
6 4


6 . 8
6 . 7
6 . 7
6 . 8
6 . 8
6 . 8
6 . 7
6 8
6 . 8
7 0
6 . 9
6 . 8
6 . 8
6 . 9
6 . 9
6 . 8
6 . 8
6 . 8
6 . 8
6 . 9
6 . 8
6 . 8
6 . 9


2 2 8
2 3 0
2 2 9
22.9
22.9
22.8
22.9
2 2 9
2 3 . 0
2 3 . 0
2 3 . 3
2 2 . 9
2 3 . 0
2 3 4
2 3 3
2 3 . 1
z J .  I


23.0
2 3 1
2 3 0
2 3 . 1
z J .  I


2 3 0
2 3 1
2 3 2
2 3 . 1
2 3 1
2 3 . 3
2 3 . 2
2 3 . 2
2 3 2
2 3 . 2
2 3 . 1
2 2 . 6
2 2 9
22.7
2 2 . 8
2 3 0
2 2 8
2 2 7
2 2 . 8
2 2 8
2 2 7
2 3 . 2
22.7
z z . Y


2 3 . 3
2 3 2
2 2 9
2 2 8
2 2 8
2 2 9
22.8
2 2 9
2 2 . 9
2 2 8
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Test  Number.  P686-47 Freshwater  Sediment  Test
28-Day Hyale l la  az leca


185  1477G
1  95  1  508G
230  1483G
241 1470G
246 1473G
250 1484G
251 1472G
259 1475G
260 1485G
262 1468G


^ ' 1 .  ' ^ ^ az r  I  r4ovr ,
23 1459G
27  1481G
28  1461G
29 1486G
31  1474G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
62 1488G
76 1476G
9 0  1 4 8 7 G
92 1462G


i  i s  1 4 9 0 c
128 1482G
1 3 4  1 4 6 0 G
1 4 8  1 4 6 4 G
1 6 4  1 4 6 3 G
166 1467G
1 6 9  1 4 6 6 G
1 7 1  1 4 7 9 G
185  1477G
1  95  1  508G
2 3 0  1 4 8 3 G
241  1470G
246 1473G
250 1484G
2 5 1  1 4 7 2 G
259 1475G
260  1485G
262 1468G


^ ^ l '  ^ ^ ^ a
Z  I  I  l 4 O Y l r


23 1459G
27  1481G
28 1461G
29 1486G
31  1474G
33  1465G
34 1478G
43  ' 1489G


4 9  1 4 8 0 G
54  1471G
62 1488G
76 1476G


LW3-G674
Contro l


LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G6s4
LW3-G722
LW3-G787
L W 3 - G 7 1 8
LW3.G62B
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787


1 5 0  6 . 8
1 5 0  6 . 8
1 5 0  6 . 8
1 5 0  6 . 9
1 4 5  6 . 8
145  6 .7
145  6 .8
1 5 0  6 . 9
1 5 0  6 . 9
1 6 0  7  . 1
1 4 5  6 . 9
1 5 0  6 . 9
1 4 5  6 . 9


1 0
1 0
'10


1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1


1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 )


1 2
1 )


1 2
1 a
t z


1 2
1 2
1 2
1 2
1 2
1 2
4 a
t a


1 2


2 3 . 0
z J .  I


2 2 9
2 3 0
2 3 3
2 3 0
z J .  I


2 3 . 2
2 3 . 2
2 3 2
2 2 5
22.7
2 2 . 6
2 2 7
2 2 8
2 2 8
2 2 . 7
z z . 6


2 2 8
2 2 8
2 3 1
2 2 8
2 2 9
2 3 1
2 3 1
2 2 . 9
22.8
2 2 8
2 2 . 9
2 2 9
22.9
2 3 . 0
2 2 . 8
2 2 . 9
2 3 . 1
2 2 . 9
2 3 . 0
2 3 3
2 3 . 1
2 3 1
l J . . ' l


2 3 . 4
2 3 4
2 2 3
2 2 6
2 2 . 5
2 2 . 5
2 2 8
2 2 . 7
2 2 . 5
22.6
2 2 7
2 2 7
2 3 1
2 2 . 7
2 2 8


6 6
6 5
o . 4


o .  l


6 . 4
6 . 0
6 . 8
6 . 8
6 . 2
6 .4


6 . 8
6 9
6 . 9
6 . 9
6 . 8
6 . 9
6 . 9
6 . 9
o . v


o . v


5 6
5 7
5 . 6
5 . 5
5 . 7
5 . 9
5 .4
5 . 6
5 6
o . t


5 8
5 5
6 0
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Test  Number.  P686-47 Freshwater  Sediment  Test
28-Day Hyalella azleca


90  1487G
92 1462G


1  1 8  1 4 9 0 G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
164 1463G
166 1467G
1 6 9  1 4 6 6 G
1 7 1  1 4 7 9 G
185  1477G
1 9 5  ' 1 5 0 8 G


2 3 0  1 4 8 3 G
2 4 1  1 4 7 A G
246 1473G
250 1484G
251  1472G
259 1475G
260  1485G
262 1468G


2111469G
23 1459G
27 1481G
28  1461G
29  1486G
31  1474G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
62 1488G
76 1476G
90  1487G
92 1462G


1  ' 18  1490G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
1 6 4  1 4 6 3 G
1 6 6  1 4 6 7 G
1 6 9  1 4 6 6 G
171  1479G
185  1477G
' 1 9 5  1 5 0 8 G
230 1483G
241 1470G
246 1473G
250 1484G
251  1472G
259  1475G
260  1485G
262 1468G


a ^ l a  ' n a a
z  r  I  r 4 r D v \ f


23 1459G
27 1481G


LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637- '1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G012-1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G67'1
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3.G7B7
L W 3 - G 7 1 8
LW3_G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
L V V  J - ( J O Z J


LW3-G637-1
LW3-G786
LW3-G685
LW3-G074


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3.G78B
LW3-G71 '1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693


8 1 2
8 1 2
8 1 2
8 1 2
o  t z


o  t z


8 1 2
8 1 2
8 1 2
8 1 2
8 1 2
8 1 2
8 1 2
8 1 2
8 1 2
8 1 2
8 1 2
8 1 2
8 1 2
8 1 2
B  1 3
8  1 3
8  1 3
8  1 3
8  1 3
8  1 3
8  1 3
8  1 3
8  ' 13


8  1 3
8  1 3
8  1 3
8  1 3
8  1 3
I  1 3
8  1 3
8  1 3
8  1 3
8  1 3
B  1 3
8  ' 1 3


I  1 3
8  1 3
B  1 3
8  1 3
I  1 3
8  1 3
8  ' 13


8  ' 13


B  1 3
8  1 3
B  1 3
B  1 3
8 1 4
8 1 4
8 1 4


2 3 3
z J .  I


2 2 8
2 2 . 8
2 2 7
2 2 . 8
22 .7
z z .  J


z z . Y


22.7
2 3 0
2 3 . 1
z z . o


2 3 0
2 3 3
2 3 . 0
2 3 . 0
2 3 4
l J 4


2 3 5
2 2 4
2 2 8
22.4
2 2 8
2 3 . 0
2 2 . 9
2 2 8
2 2 . 8
2 2 . 8
2 2 8
Z J . J


2 2 . 9
2 3 0
2 3 4
2 3 . 3
2 3 0
2 2 9
2 2 9
2 3 . 0
2 2 9
2 3 0
2 3 . 0
2 2 8
2 3 . 1
2 3 . 2
2 3 . 0
2 3 . 0
2 3 4
z J .  I


2 3 2
2 3 5
2 3 5
2 3 5
2 2 . 1
2 2 . 3
2 2 . 1


5 . 9
6 0
5 6
5 , 8
5 . 8
5 . 7
5 8
5 9
6 . 0
5 6
6 0
6 . 2
5 8
A A


o .  l


6 6
6 . 3
6 2
5 . 8
6 0


1 5 0  6 . 9
' 150  6 .8
1 4 5  6 9
1 4 5  6 . 8
1 4 5  6 8
1 4 5  6 9
1 5 0  6  9
1 4 5  6 . 8
1 4 5  6 . 8
1 4 5  6 . 8
1 5 0  6 I
1 5 5  7  . 0
1 4 5  6 . 9
1 4 5  6 . 9
1 4 5  6 . 9
1 4 5  6 . 9
1 4 5  6 . 9
1 4 5  6 . 8
1 5 0  6 . 9
1 4 5  6 . 9


5 . 8
6 . 0
5 . 8


7 . 0
6 . 9
6 . 9
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Test  Number:  P686-47 Freshwater  Sediment  Test
28-Day Hyalella azteca


28  1461G
29 1486G
31  1474G
33  1465G
34 1478G
43  1489G
49  1480G
54  1471G
62  1488G
76 1476G
9 0  1 4 8 7 G
92 1462G


'1  1  8  1490G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
164 1463G
166 1467G
1 6 9  1 4 6 6 G
1 7 1  1 4 7 9 G
185  1477G
1 9 5  1 5 0 8 G
2 3 0  1 4 8 3 G
241 1470G
246 1473G
250 1484G
251 1472G
259  1475G
260  ' 1485G


262 1468G
2111469G
23 1459G
27  1481G
28  1461G
29 1486G
31  1474G
J J  I 4 O C \ )


34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
62 1488G
76 1476G
90  1487G
sz tqazc


1  1 8  1 4 9 0 G
128 1482G
134 1460G
148 1464G
164 1463G
l o o  t 4 0 / ! ,


1 6 9  1 4 6 6 G
171  1479G
185  1477G
1 9 5  1 5 0 8 G
2 3 0  1 4 8 3 G


LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612- ' 1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
L W 3 . G 7 1 B
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700


1 4
1 4
1 4
. A


4 A


1 A
I Y


1 A


. A


1 A


1 A


1 A


. A


1 A


1 A


4 A


4 A


4 ^
t a


1 A
t a


4 A
t a


1 4
1 4
1 A


1 A


1 A


1 4
1 4
4 ^


1 4
1 A
l -


4 A


1 5


1 5
'15


t c


I J


I J


I J


t 3


t c


t c


t f ,


t c


I 3


t 3


1 5


1 5
1 5
I J


t c


I 3


t c


t 3


2 2 2
2 2 3
2 2 3
z l l


22.3
22.2
22.2
2 2 8
22.4
z z . 1


2 2 . 9
2 2 . 9
2 2 . 5
2 2 4
2 2 . 3
z z . q


2 2 3
22 .4
22 .6
2 2 3
2 2 6
2 2 7
2 2 . 5
2 2 6
2 3 0
2 2 7
2 2 . 7
z J .  I


2 3 . 1
2 3 . 2
2 2 5
Z Z J


2 2 . 6
22.6
2 2 . 7
2 2 . 7
22.6
2 2 . 7
2 2 7
2 2 8
2 3 . 3
2 2 7
2 2 . 8
2 2 8
22.9
2 3 . 1
22.8
2 2 8
2 2 . 9
22.7
2 2 7
2 2 8
2 2 . 9
2 2 9
2 3 . 1
2 3 1


5 9
5 9
o .  l


5 B
5 9
5 7
6 . 2
o .  l


5 8
o .  I


5 . 9
o .  I


5 . 8
o . z
6 2
5 9
5 . 7
5 . 8
6 . 2
6 . 0
6 . 3
6 . 0


5 7
6 . 3
5 . 8
6 6
6 . 8
5 . 7
6 . 2


7 . 0
6 . 9
6 9
6 . 8
6 8
6 . 9
6 . 9
o . o


6 . 8
6 . 9
6 . 9
6 . 8
6 . 8
6 . 9
6 . 9
6 9
7 . 0
6 . 9
6 . 9
6 . 9
6 . 9
6 9
6 . 9
6 . 9
6 . 9
6 . 9
6 . 9
6 . 9
7 . 0
6 . 9
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Test Number P686-47 Freshwater  Sediment  Test
2B-Day Hyale l la  az leca


241  1470G
246 1473G
250 1484G
251  1472G
259 1475G
260  1485G
262 1468G


2111469G
23 1459G
27  1481G
28  1461G
29 1486G
31  1474G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
+g raaoc
54  1471G
6 2  1 4 B B G
76 1476G
90  1487G
92 1462G


1 1 8  1 4 9 0 G
128 1482G
134 1460G
148 1464G
'164  1463G
166 1467G
1 6 9  1 4 6 6 G
171  1479G
185  1477G
1  95  1  508G
2 3 0  1 4 8 3 G
2 4 1  1 4 7 A G
246 1473G
zio tqaqc
2 5 1  1 4 7 2 G
259 1475G
260 1485G
262 1468G


21l|1469G
23 1459G
27  1481G
28 1461G
29 1486G
31  1474G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
6 2  1 4 8 8 G
76 1476G
9 0  1 4 8 7 G
gz tqazc


' 1  1 B  1 4 9 0 G


LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
LW3-G713
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G6s4
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
tw3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


L W 3 - G 6 1 2 - 1
LW3-G693
LW3-G625
LW3-G713
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3.G7B7
L W 3 - G 7 1 8
LW3-G628
LW3-G737


8
B
B
8
8
8
B
8
8
B
8
B
8
8
8
B
8
B
B
I
8
8
8
B
B
B
B
8
8
8
B
8
B
8
B
8
8
8
B
8
B
B
I
8
8
8
8
8
B
B
8
B
8
B
B
B


1 5  2 2 . 9
1 5  2 3 4
1 5  2 2 9
1 5  2 2 9
1 5  2 3 . 3
1 5  2 3 . 5
'15  23  5
1 6  2 3 1
1 6  2 3 . 3
1 6  2 3 . 2
1 6  2 3 . 2
16 23.3
1 6  2 3 . 4
1 6  2 3  1
l o  z J . z


1 6  2 3 . 3
l o  z J . J


1 6  2 3 6
1 6  2 3 . 2
1 6  2 3 3
1 6  2 3 . 6
'16  23 .7
1 6  2 3 4
1 6  2 3 3
1 6  2 3 3
1 6  2 3 3
1 6  2 3 . 3
1 6  2 3 . 3
1 6  2 3  4
l  o  z J . )


1 6  2 3 4
1 6  2 3 . 6
1 6  2 3 . 4
1  6  2 3 . 5
1 6  2 3 7
1 6  2 3 5
1 6  2 3 . 5
1 6  2 3 8
1 6  2 3 8
1 6  2 3 8
1 7  2 2 . 2
1 7  2 2 . 3
1 7  2 2 1
1 7  2 2 1
1 7  2 2 4
1 7  2 2 . 3
1 7  2 2 . 2
1 7  2 2 . 2
1 7  2 2 3
1 7  2 2 2
1 7  2 2 . 7
1 7  2 2 . 2
1 7  2 2 . 3
1 7  2 2 8
1 7  2 2 . 7
1 7  2 2 4


5 B
5 B
5 . 4
5 5
6 Q


6 . 2
J .  l


5 . 3
5 . 6
6 . 2
6 . 2
5 . 2
5 8
5 5
5 6
5 . 5


6 . 8
6 . 7
6 . 7
6 . 8
6 . 7
6 . 7
6 . 7
o . l


6 . 7
6 . 8
6 . 7
6 . 7
6 . 7
6 . 8
6 . 8
6 6
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Test  Number '  P686-47 Freshwater  Sediment  Test
28-Day Hyale l la  az leca


128 1482G
1 3 4  1 4 6 0 G
148 1464G
164 1463G
t o o  t 4 0  /  \ r


t o Y  t 4 0 ( ) u


171  1479G
185  1477G
1 9 5  1 5 0 8 G
230 1483G
241  1470G
246 1473G
250 1484G
251  1472G
259 1475G
260  ' 1485G


262 1468G
^ "  l ^  ' r a n
z  |  |  r 4 o v \ ,


23 1459G
27  1481G
28  1461G
29 1486G
31  1474G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
6 2  1 4 8 8 G
76 1476G
9 0  1 4 8 7 G
Y t  t 4 0 t \ )


1 1 8  1 4 9 0 G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
164 1463G
t o o  t 4 0  /  \ J


1 6 9  1 4 6 6 G
171  1479G
185  1477G
1 9 5  1 5 0 8 G
2 3 0  1 4 8 3 G
241  1470G
246 1473G
250 1484G
z J  I  t . +  /  z v


259 1475G
2 6 0  1 4 8 5 G
262 1468G


^ ' l ^  ' ^ ^ a
z  |  |  r 4ov \ r


23 1459G
27  1481G
28  1461G
2 9  1 4 8 6 G
31  1474G


LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G085
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
LW3-G71  3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
tw3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G605
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
LW3-G713
LW3-G671


1 5 5  6 . 7


1 5 5  6 . 8
1 s 5  6 . 9
1 5 0  6 . 9
1 5 0  6 . 9


1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 8
1 8
1 8
1 8
1 8
'18


1 B
1 B
1 B
1 8
1 8
1 8
1 8
1 8
1 8
1 B
1 8
1 8
'18


1 8
1 8
1 8
1 8
1 8
1 8
'18


1 8
1 8
1 8
1 B
,18


1 B
1 8
1 9
1 9
1 9
1 9
1 9
1 9


2 2 2
22 .3
2 2 . 3
z z . z


2 2 . 3
22.4
2 2 2
2 2 5
2 2 8
22.4
2 2 . 5
2 3 . 0
2 2 7
2 2 7
2 3 0
z J . u


2 3 2
2 2 3
22.7
2 2 4
2 2 5
2 2 8
2 2 7
2 2 5
2 2 6
2 2 6
22.6
z J .  I


2 2 . 5
2 2 7
2 3 . 2
2 3 . 0
2 2 7
22.6
2 2 . 5
2 2 7
22.6
22.7
2 2 7
l z . o


2 2 8
2 2 . 9
2 2 7
2 2 . 9
Z J Z


2 2 . 9
2 2 . 9
2 3 3
t J . 4


23.4
22.0
2 2 6
2 2 . 2
z z q


2 2 7


o .  l


5 7
5 5
5 . 1
5 8
5 . 9
5 . 9
6 . 3
5 . 8
5 . 9
5 . 8
6 . 4
5 . 2
6 6
7 . 0
5 . 9
6 . 2


6 6
6 . 7
6 . 7
6 . 8
6 8
6 8
6 . 7
6 . 8
7 . 1
6 . 9
6 . 8
6 . 7
6 . 7
6 . 7
6 8
6 . 7
6 . 7


5 . 8
5 . 9
5 6
5 5
5 B
5 6
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Test  Number:  P686-47 Freshwater  Sediment  Test
ZB-Day Hyale l la  azteca


33  1465G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
6 2  1 4 8 8 G
76 1476G
9 0  1 4 8 7 G
YZ t40Z\J


1 1 8  1 4 9 0 G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
1 6 4  1 4 6 3 G
1 6 6  1 4 6 7 G
t o Y  t 4 0 0 ( J


171  1479G
185  1477G
1 9 5  1 5 0 8 G
2 3 0  1 4 8 3 G
241  1470G
2 4 0  t 4 t  J w


250  1484G
2 5 1  1 4 7 2 G
259 1475G
260  1485G
zoz  t40(J 'g


^ ^  |  t  ' t a a
z  I  I  r l i o v \ J


23 1459G
27  1481G
28  1461G
29  1486G
31  1474G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
62 1488G
/ o  t 4 l o u


9 0  1 4 8 7 G
V l  l q O Z t )


1 1 8  1 4 9 0 G
128 1482G
134 1460G
148 1464G
1 6 4  1 4 6 3 G
1 6 6  1 4 6 7 G
169  ' 1466G


171 1479G
1 8 5  1 4 7 7 G
1 9 5  1 5 0 8 G
2 3 0  1 4 8 3 G
241  1470G
246 1473G
250 1484G


LW3-G785
LW3-G683
tw3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G065
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
L W 3 - G 7 1 8
LW3-G628
LW3-G737
LW3-G094
LW3-G622
LW3-G638
rw3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Con t ro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707


1 5 5  7  . 0
1 5 5  7  . 0
1 5 0  6 . 9


1 5 0  7  0
1 5 5  6  9
1 5 0  7  0
1 5 5  7  . 1
1 5 0  6 . 9
1 5 0  6 . 9
1 4 5  6 . 9
1 4 5  7 . 1
1 5 0  7  . 0
1 5 5  7  . 2
1 5 0  7  . 1
1 5 0  7  . 0
1 5 0  7  . 0
1 5 0  7  . 0
1 5 5  7  . 1
1 5 0  7  . 1
1 5 0  6 . 8
1 5 0  7  . 0
1 5 0  6  9
1 5 0  7  0
1 5 0  7  . 0
1 5 5  7  . 0
1 5 0  7  . 0


1 9
'19


1 9
1 9
t v


1 9
I Y
' 19


1 9
1 9
1 9
'19


1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
I J


1 9
1 9
1 9
2 0
2 0
2 0
2 0
2 0
20
20
20
20
20
20
20
2 0
2 0
2 0
2 0
2 0
2 0
2 0
2 0
2 0
2 0
2 0
20
2 0
20
2 0
2A
20


2 2 2
2 2 4
2 2 3
2 2 3
2 2 9
2 2 2
2 2 4
2 3 0
2 2 . 8
22.4
2 2 3
2 2 3
2 2 5
2 2 3
2 2 5
2 2 3
2 2 . 3
2 2 . 7
2 2 8
2 2 4
2 2 6
2 3 . 2
2 2 7
2 2 8
2 3 2
2 3 . 1
2 3 3
2 2 0
z 1  +


22.2
2 2 . 3
22.6
2 2 4
22.2
2 2 . 3
2 2 2
2 2 2
2 2 . 9
2 2 3
z z . 4


2 2 . 9
2 2 7
2 2 5
2 2 3
2 2 2
2 2 . 4
2 2 3
2 2 4
2 2 . 5
2 2 . 3
22.6
2 2 . 7
2 2 4
2 2 5
2 2 9
2 2 6


5 . 3
5 . 2
5 6
E A


5 8
5 3
5 8
5 6
5 4


5 . 7
6 . 2
6 5
6 0
5 6
6 . 0
6 . 2
6 . 0
6 .4
5 . 6
o .  l


6 0
6 . 5
6 1
6 . 5
7 . 0
o .  I


6 2
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Tes t  Number :  P686 -47 Freshwater  Sediment  Test
28-Day Hyalella azleca


z 3 t  t 4 / z u


259  1475G
260 1485G
zoz  t 400w


a t l t  t a a n


I  I  I  r 4 O Y \ J


23 1459G
27  1481G
28  1461G
29 1486G
3 1  1 4 7 4 G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
62 1488G
/ o  t 4 l o u


9 0  1 4 8 7 G
92 1462G


1  1 8  1 4 9 0 G
128 1482G
134 1460G
148 1464G
1 6 4  1 4 6 3 G
t o o  1 4 0 / u


1 6 9  1 4 6 6 G
171  1479G
185  1477G
1  95  1  508G
2 3 0  1 4 8 3 G
241 1470G
246 1473G
250 1484G
t J t  t . + t z w


259 1475G
2 6 0  1 4 8 5 G
262 1468G


211146eG
23 1459G
27  1481G
28  1461G
29 1486G
3 1  1 4 7 4 G
3 3  1 4 6 5 G
34 1478G
43  ' 1489G


49  1480G
54  1471G
62 1488G
76 1476G
90 1487G
92 1462G


1  1  8  1 4 9 0 G
128 1482G
1 3 4  1 4 6 0 G
148 1464G


LW3-G663
LW3.G7B8
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
L W 3 - G 7 1 8
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G038
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
tw3-G648


LW3-G612-1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
tw3-G638


6 Z U


8 2 0
8 2 0
8 2 0
8 2 1
8 2 1
8 2 1
8 2 1
8 2 1
8 2 1
6  t l


8 2 1
o  z l


8 2 1
8 2 1
8 2 1
8 2 1
8 2 1
8 2 1
8 2 1
8 2 1
8 2 1
o  z l


o  z l


8 2 1
8 2 1
8 2 1
6  Z l


8 2 1
8 2 1
6  Z l


8 2 1
6  Z l


8 2 1
8 2 1
o  z l


8 2 1
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2


2 2 6
2 2 9
2 3 0
z J .  I


2 2 6
2 3 2
2 2 7
2 3 0
2 3 2
2 2 7
2 2 5
2 2 7
2 2 7
2 2 . 8
2 3 . 5
2 2 . 7
2 3 3
2 3 5
2 3 3
2 2 . 8
2 2 7
2 2 . 7
Z Z . J


22.7
2 2 . 9
2 2 9
2 2 . 7
2 3 . 1
2 3 1
2 2 8
2 3 1
2 3 . s
2 3 1
2 3 2
2 3 6
2 3 . 6
2 3 7
22.2
2 2 . 1
2 2 . 1
2 2 5
t z 4


2 2 6
2 2 . 3
2 2 4
2 2 5
2 2 . 5
22.2
2 2 . 7
2 2 6
2 2 9
2 2 2
2 2 8
2 2 . 8
22.6
22.7


6 6
6 6
6 3
6 . 4
6 4
6 6
5 9
5 9
o .  l


6 8
6 . 7
6 . 2
o . o


6 3
5 5
6 0
6 8
6 7
6 . 6
o .  l


6 . 6
6 6
6 .4
6 . 9
6 .4
6 6
6 . 5
6 . 8
o .  l


7 . 2
7 . 2
6 6
6 8


7 . 1
7 1
7 . 0
7 1
7 . 0
7 . 0
7 . 1
7 . 1
6 9
7 . 2
7 . 0
7 . 0
7 . 1
7 . 2
6 . 8
6 9
7 . 0
7 ' )


7 . 1
/ . J


7 . 1
7 . 1
7 . 1
7 . 2
7 . 2
7 . 2
7 . 0
7 . 1
7 . 0
7 . 1
7 . 1
7 . 0
7 1
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Test  Number.  P686-47 Freshwater  Sediment  Test
28-Dav Hvale l la  azteca


1 6 4  1 4 6 3 G
166 1467G
t o Y  t 4 0 0 \ ,


1 7 1  1 4 7 9 G
185  1477G
1 9 5  1 5 0 8 G
2 3 0  1 4 8 3 G
241  1470G
246 1473G
250 1484G
2 5 1  1 4 7 2 G
259 1475G
260 1485G
262 1468G


^ , t , , ^ ^ a
z  |  |  r 4oY \ r


23 1459G
27  1481G
28  1461G
29 1486G
31  1474G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
62 1488G
76 1476G
0o r+azc
92 1462G


'1  1  8  1490G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
164 1463G
166 1467G
169  ' 1466G


171  1479G
185  1477G
1  95  1  508G
2 3 0  1 4 8 3 G
241  1470G
246 1473G
250 1484G
251 1472G
259 1475G
260  1485G
^ ; ^  ,  , ^ ^ ^
zoz t400\)


^ " 1 ^  ' ^ ^ a
z  |  |  l 4 l f , v ( ,


23 1459G
27  1481G
28  1461G
29 1486G
31  1474G
33  1465G
34 1478G
4 3  1 4 8 9 G


LW3-G623
LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
t w 3 - G 7 1 8
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G053
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


L W 3 - G 6 1 2 - 1
LW3-G693
LW3-G625
LW3-G7 '13
LW3-G67'1
LW3-G785
LW3-G683
tw3-G736


8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
8 2 2
o t z


8 2 2
8 2 2
8 2 2
8 2 2
6 2 3


8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
6 2 3


8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 3
8 2 4
8 2 4
8 2 4
8 2 4
8 2 4
8 2 4
8 2 4
8 2 4
8 2 4


22.6
22.6
2 2 8
2 2 6
2 2 6
2 2 9
2 3 . 0
2 2 . 8
2 2 8
2 3 . 1
2 3 . 1
2 3 3
2 3 . 3
2 3 . 5
2 2 . 2
2 2 . 8
2 2 . 6
2 2 8


2 2 9
2 2 . 7
2 2 . 9
2 2 8
2 2 8
2 3 4
2 2 . 9
23.0
2 3 5
2 3 4
2 3 . 1
22.9
2 2 . 8
2 3 . 0
22.9
2 3 0
2 3 1
2 2 . 9
23.2
? ? ?


2 3 0
2 3 1
2 3 . 6
2 3 2
2 3 2
2 3 6
2 3 . 6
2 3 . 7
22.2
22.6
22.2
2 2 4
2 2 6
22.2
2 2 . 2
2 2 . 3
2 2 . 6


6 .4
6 .4
6 . 2
6 . 2
6 . 2
6 . 5
q R


5 . 7
o . t


7 . 2
7 . 2
7 . 1
7 . 2
7 . 1
7 . 2


7 . 1
7 . 1
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Test  Number.  ?686-47 Freshwater  Sediment  Test
28-Dav Hvalella azleca


49  1480G
54  1471G
62 1488G
/ o  l 4 l o t


9 0  1 4 8 7 G
92 1462G


'1  18  1490G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
164 1463G
166 1467G
1 6 9  1 4 6 6 G
1 7 1  1 4 7 9 G
1 8 5  1 4 7 7 G
1  95  1  508G
230 1483G
241  1474G
246 1473G
250 1484G
z 3 t  t 4 / z g


259 1475G
260 1485G
262 1468G


^ ^  t ,  , ^ ^ ^
z  |  |  r 4 o v r ,


23 1459G
27  1481G
28  1461G
2 9  1 4 8 6 G
3 1  1 4 7 4 G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
49 1480G
54  1471G
62 1488G
76 1476G
9 0  1 4 8 7 G
92 1462G


1 1 8  1 4 9 0 G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
164 1463G
t o o  t 4 0  /  \ ,


1 6 9  1 4 6 6 G
171 1479G
185  1477G
1  95  1  508G
2 3 0  1 4 8 3 G
2 4 1  1 4 7 Q G
246 1473G
250 1484G
2 5 1  1 4 7 2 G
259  1475G
2 6 0  1 4 8 5 G


LW3-G689
LW3-G654
LW3-G722
LW3-G787
L W 3 - G 7 1 8
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
tw3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


L W 3 - G 6 1 2 - 1
LW3-G693
LW3-G625
LW3-G713
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-GOB9
tw3-G654
LW3-G722
LW3-G787
LW3-G71  8
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
tw3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G7BB
L W 3 - G 7 1 1


B
B
B
I
B
B
B
8
B
8
B
B
B
8
I
8
8
8
8
8
8
B
8
8
8
8
8
8
8
8
8
8
B
B
B
8
8
B
8
B
8
B
8
8
8
B
8
B
B
B
B
B
I
B
B
B


2 4  2 2 5
2 4  2 2 9
24  22 .3
24  22 .5
2 4  2 3 1
2 4  2 2 8
2 4  2 2 4
24 22.4
2 4  2 2 4
2 4  2 2 . 5
24  22 .4
24  22 .5
2 4  2 2 6
24  22 .3
24  22 .7
24  22 .8
24  22 .4
24  22 .6
2 4  2 3 . 1
24  22 .6
24  22 .8
2 4  2 3 2
2 4  2 3 2
24  23 .4
2 5  2 2 . 2
2 5  2 2 6
2 5  2 2 4
25  22 .5
2 5  2 2 7
2 5  2 2 7
2 5  2 2 . 5
2 5  2 2 . 5
2 5  2 2 7
2 5  2 2 7
2 5  2 3 1
25  22 .7
25  22 .8
25  23 .2
2 5  2 3 . 0
2 5  2 2 . 8
2 5  2 2 8
2 5  2 2 . 7
2 5  2 2 . 8
2 5  2 2 7
2 5  2 2 . 8
2 5  2 2 . 9
2 5  2 2 . 7
2 5  2 2 . 9
2 5  2 3 . 0
2 5  2 2 . 8
2 5  2 2 . 9
2 5  2 3 . 3
25  23 .0
2 5  2 3 0
2 5  2 3 4
2 5  2 3 4


6 . 7
6 6
5 . 8
6 . 2
6 . 0
5 6
5 9
6 6
6 2
6 .4
5 . 8
6 . 2
o . 4


o .  I


6 . 7
6 . 4
6 3
6 . 2
6 . 8
6 . 0
6 . 9
6 8
5 6
6 . 2


7 .4
7 . 2
7 .2


7 . 4
6 . 9
7 0
7 0
7 . 2
7 2
7 . 4
7 . 2
7 . 2
7 . 2


7 .4
7 . 2
7 .2
7 . 1
7 . 2
7 . 1
7 . 0
1 a
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Test Number P686-47 Freshwater  Sediment  Tesl
28-Day Hyale l la  az leca


'4t)


262 1468G
2111469G
23 1459G
27  1481G
28  1461G
29 1486G
3 1  1 4 7 4 G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
5 4  1 4 7 l G
62 1488G
76 1476G
9 0  1 4 8 7 G
92 1462G


1  1 8  1 4 9 0 G
128 1482G
134 1460G
148  1464G
1 6 4  1 4 6 3 G
t o o  t 4 0  /  \ ,


1 6 9  1 4 6 6 G
171  1479G
185  1477G
1  95  1  50BG
2 3 0  1 4 8 3 G
241  1474G
246 1473G
250 1484G
2 5 1  1 4 7 2 G
259 1475G
260  ' 1485G


zoz  t 400w


2111469G
23  1459G
27  1481G
28  1461G
29  ' 1486G


3 1  1 4 7 4 G
33  1465G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
6 2  1 4 8 8 G
76 1476G
9 0  1 4 8 7 G
v t  t 4 r j zw


1  1  8  1 4 9 0 G
128 1482G
1  3 4  1 4 6 0 G
148 1464G
164 1463G
1 6 6  1 4 6 7 G
1 6 9  1 4 6 6 G


LW3-G643
LW3-G648


LW3-G612-1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


L W 3 - G 6 1 2 - 1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
LW3-G718
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3.G63B
LW3-G623


LW3-G637-1
LW3-G786


2 5
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
l o


26
26
26
26
26
26
26
26
26
26
26
26
t o


26
26
z o


26
a-7


27
27
a-7


2 7
27
27
27
27
27
27
a 1


27
27
27
27
27
27
27
27
27
27


2 3 . 5
2 2 . 5
2 2 8
2 2 6
22.7
2 2 9
2 2 9
2 2 6
2 2 7
2 3 . 0
2 3 . 0
2 3 4
2 2 . 8
2 3 . 0
2 3 5
2 3 . 4
2 3 0
2 2 . 9
2 2 8
2 3 . 0
2 2 8
2 2 9
2 3 0
2 2 9
2 3 . 2
2 3 . 2
2 2 9
2 3 1
2 3 5
2 3 1
2 3 2
2 3 6
23.6
2 3 . 7
2 2 . 5
2 2 9
2 2 . 7
2 2 . 9
2 3 1
2 2 . 8
2 2 8
2 2 9
z J .  I


2 3 1
2 3 5
2 2 9
z J .


2 3 . 6
2 3 5
2 3 . 1
2 3 . 0
2 3 . 0
2 3 2
2 3 . 0
2 3 2
2 3 . 2


6 . 5
o . 4


o .  l


6 . 4
6 7
6 6
5 9
5 8
6 . 2
6 B
6 6
o .  l


6 5
6 2
5 9
6 . 2
6 9
6 . 6
6 . 8
6 2
6 . 7
6 8
6 . 4
7 . 0
6 . 6
6 . 8
6 . 8
7 1
6 2
7 4
7 . 7
6 . 8
6 . 9


1 5 5  7  . 2
1 5 5  7 . 2
1 5 0  7 . 1
1 5 5  7  . 2
1 5 0  7 . 1
1 5 0  7 1
1 5 5  7  . 1
1 5 0  7 . 1
1 5 0  7 . 1
1 6 0  7  . 4
1 5 5  7  . 2
1 5 5  7 . 3
1 5 5  7 . 3
1 6 0  7  . 4
1 5 0  7  . 1
1 5 0  7  . 1
1 5 0  7 . 1
1 5 5  7  . 3
1 5 0  7 . 2
1 5 5  7  . 3
1 5 5  7  . 3
1 5 0  7  . 2
1 5 5  7  2
1 5 5  7  . 2
1 6 0  7  . 2
' 155  7  . 3
1 5 5  7  . 2
1 6 0  7  . 2
1 5 0  7  . 1
' 1 5 5  7  . 2
1 5 0  7  . 2
1 5 0  7  . 2
1 5 5  7 . 3
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Test  Number 'P686-47 Freshwater  Sediment  Test
28-Day Hyalella azteca


171  1479G
185  1477G
1  95  1  508G
2 3 0  1 4 8 3 G
241  1470G
246 1473G
250 1484G
251  1472G
259  1475G
2 6 0  1 4 8 5 G
zoz  t 40 ( )w


^ ^ l ^  ^ ^ ^ r
z  I  I  r 4 o v t ,


23 1459G
27 1481G
28 1461G
29 1486G
3 1  1 4 7 4 G
3 3  1 4 6 5 G
34 1478G
4 3  1 4 8 9 G
4 9  1 4 8 0 G
54  1471G
62 1488G
76 1476G
90 1487G
92 1462G


1 i 8  1 4 9 0 G
128 1482G
1 3 4  1 4 6 0 G
148 1464G
1 6 4  1 4 6 3 G
t o o  t 4 r f  /  ( ,


1 6 9  1 4 6 6 G
1 7 1  1 4 7 9 G
185  1477G
1  95  1  508G
2 3 0  1 4 8 3 G
241 1470G
246 1473G
250 1484G
2 5 1  1 4 7 2 G
259 1475G
2 6 0  1 4 8 5 G
zoz t40(J\)


LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3-G788
L W 3 - G 7 1 1
LW3-G643
LW3-G648


L W 3 - G 6 1 2 - 1
LW3-G693
LW3-G625
L W 3 - G 7 1 3
LW3-G671
LW3-G785
LW3-G683
LW3-G736
LW3-G689
LW3-G654
LW3-G722
LW3-G787
L W 3 - G 7 1 8
LW3-G628
LW3-G737
LW3-G694
LW3-G622
LW3-G638
LW3-G623


LW3-G637-1
LW3-G786
LW3-G685
LW3-G674


Contro l
LW3-G700
LW3-G653
LW3-G665
LW3-G707
LW3-G663
LW3.G78B
L W 3 - G 7 1 1
LW3-G643


7 . 1  < 0  1
7 2  < 0  1
7  . 1  < 0 . 1
7  . 1  < 0 . 1
7 . 1  < 0 . 1
7  . 1  < 0 . 1
7  . 1  < 0 . 1
7  . 1  < 0 . 1
7  . 1  < 0 . 1
7  5  < 0 . 1
7  . 3  < 0 . 1
7  . 2  < 0 . 1
7 . 4  < 0 . 1
7 . 4  < 0 . 1
7  . 1  < 0 . 1
7  . 1  < 0 . 1
7  . 1  < 0 . 1
7  4  < 0 . 1
7  3  < 0 . 1
7  4  < 0 . 1
7  . 4  < 0 . 1
7  . 2  < 0 . 1
7 .4  <0 . ' 1
7  . 3  < 0 . 1
7 . 2  < 0 . 1
7 . 4  < 0 . 1
7 . 3  < 0 . 1
7 .3  <0 . ' l
7  . 1  < 0 . 1
7 . 2  < 0 . 1
7 .3  <0 . ' 1
7  . 1  < 0 . 1
7 . 3  < 0 . 1


7 . 0
0 . 2
429  66
6 . 6  < 0 . 1
/ . 3  t . l


51 40
43 40
43 40
5 1  4 0
43 30
5 1  3 0
5 1  4 0
5 1  4 0
5 1  4 0
34 40
5 1  4 0
5 1  4 0
5 1  4 0
43 40
43 30
43 40
43 30
5 1  4 0
43 40
5 1  4 0
43 40
43 40
43 30
43 40
43 30
43 40
43 40
43 40
43 30
43 40
43 30
43 30
43 40


27
27
27
1 7


27
27
27
27
27
27
27
2 8
2 8
2B
28
2B
2 8
28
28
2 8
2 8
2B
2 8
2 8
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t o


2 8
2 8
2 8
2 8
2B
2B
2B
2 8
2 8
28
28
28
2 8
2B
2 8
28
2 8
28


2 3 . 0
2 3 . 3
2 3 . 4
2 5 .  I


2 3 . 3
2 3 6
2 3 . 3
2 3 3
2 3 8
2 3 8
2 3 . 9
2 2 6
2 2 . 9
2 2 5
2 2 7
2 2 . 9
2 2 . 9
22.6
22.6
2 2 7
2 2 8
2 3 . 2
2 2 . 6
2 2 8
2 3 . 3
2 3 0
2 2 . 8
2 2 . 7
2 2 7
2 2 9
2 2 7
2 2 9
2 2 . 9
2 2 7
2 3 . 0
2 3 . 0
2 2 8
2 2 . 9
2 3 4
2 3 . 0
2 3 . 1
2 3 . 4
2 3 . 4
2 3 . 5


7 0
7 1
6 . 5
7 . 0
7 . 2
7 . 3
6 3
6 5
6 5
7 . 3
7 4
6 6
7 0
6 B
6 . 9
6 8
7 . 4
6 B
6 8
6 . 4
7 0
6 B
7 . 0
7 . 3
7 . 0
6 9
7 . 0
7 . 4
0 . 6
7 . 8
8 3
7 0
7 . 0


6 . 4
0 6
429
5 1
8 3


1 5 5
155
1 5 0
1 5 5
1 5 0
1 5 0
1 5 5
1 5 0
1 5 0
1 6 0
1 5 0
1 5 0
1 3 3


1 6 0
1 A C .


4 A E


145
1 5 5
1 5 0
1 5 5
1 5 0
1 5 0
1 5 0
1 5 0
1 5 0
1 5 0
1 5 0
1 5 0
145
1 5 0
1 5 0
1 5 0
t 3 f ,


1 5 1
2 1
1 9 8
1 3 0
425


M e a n  2 2 9
S D  0 4
n  957


M i n  2 2  0
Max 24 0


48
t)


66
34
o o


5
66
30
50


6 . 8
v . z


6 . 7  < 0  5
7  . 7  1 6 . 4
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APPENDIX  I I I


RAW DATA - REFERENCE TOXICANT TEST







NORTHWESTERN AQUATIC SCIENCES
ACUTE


Test No. 999-2362
Test Type (rangef inding
Q n o n i e q


PROTOCOL NO. NAS-
TOXICITY TEST (ALL SPECIES)


Invest igator
Test Length (hr)


,"lp'*tx:;].


STUDY MANAGEMENT
Cl ien t .  QC tes t
C l ren t ' s  S tudy  Mon i to r


Pro j .  Man /S tudy  Dt r
QA Officer


1
3


t c 5 L


QC test
Test ing Laboratory. Northwestern Aquat ic Sciences
Test Locat ion: NewPort LaboratorY
Laboratory's Study Personnel.  G ) ' !


t I J , J .


B e g i n n i n g


G J .  l r i ssar r i


r  |  - | rs l>T O1 -t f T e s t  E n d i n g '  t z  -  4  - a l  t t  t S


i 1 1 l < /TEST MATERIAL
Descr ip t ion
NAS Sample  No


DILUTION WATER
DescriPt ion


Potass ium Ch lor ide  Crvs ta ls  -  Lo t  No.


Date of Col lect ion
Date of Receipt
Tempera ture  (deg C)
Disso lved oxygen (mgi  L )
p H
Conduct rv i ty  (u  mhos/cm)
H a r d n e s s  ( m g / L ) :
A lka l in i ty  (mg i l )
Sa l in r ty  (pp t )
'To ta l  


ch lo r ine  (mg i  L )
Tota l  ammonia-N (mg/L)


Moderatelv hard svnthet ic water


Date of Preparat ioniCol lect ion:
Water  Qua l i t y  Cond (umhos/cm)


Hardness  (mg/L  as  CaCO:) :
z f Sal in i ty  (pp t )


Alkal ini ty (mg/L as CaCOr)


Treatments Aerated > 24  hrs


TEST LOCATION
Test  conducted  in  (c l rc le
Randomiza t ion  char t :


Error  codes  1)  Cor rec t ion  o f  handwr t t t t rg  e r ro r
2)  Wr i t ten  in  wrong loca t ro r )  en l ry  de le ted
3)  Wrong da te  de le ted ,  rep lacec l  w i th  cor rec t  da te


4)  Er ro r  found in  n teasurement ,  measurement  repeated


one) room 1 
@ 


trai ler water bath other


8
A
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-
ACUTE TOXICITY TEST (ALL SPECIES)


Test No. 999-2362 Cltent QC Test Invest igator


TEST ORGANISMS
Spec ies
Source.


Hvalella azteca
Chesapeake Cu l tu res .  Hayes ,  VA


A g e :  1 ,  t  u A q s  S i z e
Date received: r t-  z. - L *


Acc l imat ion  Data
Cond


unr hos/crn


Alka l in r ty


Photooer iod  dur inq  acc l imat ion : ' 1 6 : 8 ,  L : D


T E S T  P R O C E D U R E S  A N D  C O N D I T I O N S
Test  concent ra t rons  (50% ser ies  recommended)  1  0  5  0 .25 ,  0  125 0 .063 0  g /L


Test  chamber  250 ml  q lass  beakers Test  vo lume:  100 ml
Organisms/treatment:  20 ( '1O/rep)


N o n e
Feed ing 0 5  ml  YTC suspens ion  per  beaker  on  daVS 0  and 2


Repl icates/treatment
T o c i  r n r h t a r  c h : n n o q Aerat ion during test: None


D u r a t i o n  2 4 - h r , 4 8
Beaker  p lacement . randomiza t ton


Test temperature (deg.C):
Photoperiod:


Di lut ion water


Brought up to
f inal  volume of


2 0 0  m l w i t h
di lut ion water


and distr ibuted
evenly between
two replicates


2 3 ! 1 o r 2 0 ! 1
1 6 : 8 ,  L : D


M I S C E L L A N E O U S  N O T E S


Test solut ion preparat ion
Working stock Dissolve 0 59 KCI crystals in di lut ion water and di lute to 500 mL.


F i n a l  c o n c  :  1 . 0  q / L .


Tes t  concent ra t ion
(g i  L )


f 4


b J ! . '
r - t  a ,


^ . t t  
u '  u  J


\\" 0 25
0  1 2 5
0 063


0


KCI working stock
(ml /20Oml)


200
1 0 0
5 0
2 5


1 2 5
0
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NORTHWESTERN AQUATIC


Test  No 999-2362 C l ten t


S C I E N C E S
ACUTE TOXTCITY TEST (ALL SPECIES)


QC Test


PROTOCOL NO. NAS-


DAILY RECORD SHEET
0 lh, lcZ) t  >t


U O N C ,


( s / L )
r e m p


'deo C)
UU c o n d .


(umhos/cm) O H


Haroness
(mq/L)


ArKai lnr ly
(mg /L )


SUTVIVOTS


B


1 ' � 1 22.'t 6 . 4 'L  n , i c> t .D <*t 6b 1 o t J


2 .  0 . 5 2 2 . 4 ' r5.6 t zos ,{.a lL) TJ


3  0 2 5 L2, t t.r" ? s { '?:t tJ
-)


4 .  0  1 2 5 z 2 . t S, ro 5 t O 1.'�t l-) P
5 . 0 . 0 6 3 7 2 . 1 "tr,t- { r 5


-l 
,c? l e 1-D


6 . 0 > 2 , 5 ' d .  { zcto 7,8 . l{ 8c lu tJ


Al l  an ima ls  fed  0 .5  ml  YTC suspens ion  In i t ia ls :  o f ,


D a v 2 ( r L t L
U O N C .


( s / L )
r e m p


/ , ' l o n  C \


U U
( p p m )


u o n o .
(umhos/cm) O H


Hardness
(mq/L)


ArKai lnrry
(mq /L )


Survrvors
A B


1 1 Li. ' {
-1x


2L( lc -1.1t 9 &b) t /:-n\
2  0 5 24.? i ' t t ybn


- l . t tsiz;v) /c,)
3  0 . 2 5 .L '4 i ?.,{


-t i5 :1.1 ln
4 0 1 2 5 ')-Z 


t4 t t 5it; 1 + i o t c


5  0 . 0 6 3 7. . .? t , c -l1t: 7 7 I D t L


6 . 0 21 " 4 . b '-'t tt, a.L /r l


Al l  anrmals  fed  0  5  ml  YTC suspens ion .  In i als: G,)J.


Dav 3 ' 3 b


U O N C .


( s / L )
T e m p
( d e q . C )


D O
( p p m )


u o n d .
(umhos/cm) p H


Hardness
(mq/L)


A lka l rn r ty
(mq/L)


Survivors
A B


1 1 2 \ a 2 t L A 7.rt il cI
2 .  0 . 5 z9 '6 1,. i I . J ? D l.t


':t ( tbl


3 .  0 .25 2 r a - i , 9 B r c 1 , + t(: l t^l


4. 0 125 21,a -r,5 5 ( i >
' '1.a


I C f r
5  0 0 6 3 Zt .1 t r..{ s r s ?.? IC IC
6 0 2 7 t i . ' 5 3+o 7.L t o ID,


S D
n


L1.5
o.1
v1


' t  ,b
o , 5
L t


1 } .


0 , 1
Lr,l


2anr.


,14
1
'-)
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Shipment Information


Spesies lhd (LLL xz kr-r.-,
0


t l '  i  |  /  , . -  \


Age - 4- i 4 , on s h'rfl- ('- l'5 mp r


Quurrtity 36trU {


t l
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Notes


0gce.rva> t l-?9'L+


-6J i


Biologist


1 
Please inspect shipment and report aryt problem immediately


? t t a a  4 : " r  +







Acute 96-hr  Toxic i tv  Test-96 Hr Surv ival


Start Date:
End Date:
Sample Date
Comments:


1113012007 09 45 Test  lD:
121412007  11 .15  Lab  lD :


Protocol


999-2362 Samp le  lD
ORNAS-Northwestern Aquat i  Sample Type
EPAF 91-EPA Freshwater  Test  Species


REF-Ref  Toxicant
KCL-Potassium chlor ide
HA-Hyale l la  az leca


C o n c - q m i  L
D-Contro l


0 .063
0  1 2 5


0 .25
0 . 5


1


1 .0000  1 .0000
'1 .0000  1 .0000
0.9000 1 0000
1 .0000  1  0000
0 4000 0.5000
0 0000 0.0000


Transform: Arcs in Square Root Number Total
NumberMean N - M e a n Mean Min Max CV"/o N


,
a


2
a


a


2


Res


D-Contro l
0.063
0 .125


0 .25
0 5


1


1 0000
1 0000
0 9500
1 0000
0.4500
0.0000


1 0000
1 0000
0 9500
1 0000
0 4500
0 0000


1  4 1 2 0
1 .4120
1 3305
1 4120
o 7351
0  1 5 8 8


1  .4120  1  4120  0 .000
1 4120 1 4120 0.000
1 2490 1 4120 8.661
1 . 4 1 2 0  1 . 4 1 2 0  0 . 0 0 0
0 6847 0 7854 9.685
0 ' 1 5 8 8  0 1 5 8 8  0 . 0 0 0


n
0
1
0


1 1
20


20
20
20
20
20
20


Auxi l iarv Tests Statistic


Normal i ty  of  the data set  cannot  be conf i rmed
Eoua l i t v  o f  var iance cannot  be  conf i rmed


Tr immed Spearman-Karber


Tr im Level
0.0% 0.4666 0.3942 0.5523
5.0Yo 0.4773 0 4018 0 5670


10  0% 0 .4760  0 .3931  0 .5763
20 0%o 0.4735 0 3700 0 6058


-
Auto-O O% (O 4666) 0 3942 0.5523


+


1 0


0 9


O , B


0 . 7


o  n 6
a " -


o n 6
o - " "
o
o  n d
t -


0 3


0 . 2


0 1


0 0
0 0 1 0 . 1


Dose gm/L


ToxCa lc  v5  0 .23


PAc.€ 5 cf
Page  1 Reviewed by







Test: AT-Acute 96-hr Toxicity Test Test lD. 999-2362


Species HA-Hyale l la  az leca Protocol :  EPAF 91-EPA Freshwater


Sample lD:  REF-Ref  Toxicant  Sample Type:  KCL-Potassium chlor ide


Star t  Date:  11l3Ol2OO7 09.45 End Date:  1214120Q7 11:  Lab lD:  ORNAS-Northwestern Aquat ic  Sciences


Pos ID R e p Group Starl 24 dr 48  Hr 72  Hr 96 Hr Notes


1 1 D-Contro l 0 1 0
2 2 D-Contro l 0


'10


3 1 0.063 0 1 0
â 2 0 .063 0 1 0
5 1 0 . 1 2 5 0 9


6 2 0 . 1 2 5 0 1 0
7 0 250 0 1C


B 2 0 250 0 1C


9 0 500 0
1 0 2 0 500 0 5


1 1 1 000 0 C
4 a 2 1 000 0 C


Comments


ToxCalc 5.0


PAt :€  b  c ' f  T


P a a c  1'  * J "
Reviewed by







Amphipod, Hyalella azteca, acute reference toxicant test - all points


CV% = 15 .6


J=
(J
Y


;
rf,()
J


u_o


n ( q


0 .5


0.45


0.4


n  2 a


U . J


4.25


0 . 2


+2 SD


+1 SD


Mean


-1  SD


-2 SD


--- --'-
.$$ ,"|$


o$\ o$\-


"b ..9 .cS .ab


""-. doe *rd *s* o.-"- -.'- "-- -'.- -"'
Test Date


Dates Values Mean -1 SD -2 SD + 1  S D +2  SD


05/05/05
06/10/05
08/16/05
08t29l05
12t23tos
o1/10/06
01t20106
02t10t06
02t24106
04103106
o2t02t07
ozt17t07
08t31t07


0.3500
0.4200
0.3300
0.3400
0.4300
0.3200
0.5500
0.4200
0.3800
0.4200
0.3800
0.4400
0.3600


0.3954
0.3954
0.3954
0.3954
0.3954
0.3954
0.3954
0.3954
0 3954
0.3954
0.3954
0.3954
0.3954


n  ? ? ? 7


U . J J J  /


0.3337


0.3337
U , J J J  /


0.3337
n  ? ? ? 7


U - J J J  i r


0.3337
0 3337


0.2719
0.2719
0.2719
o.2719
0.2719
0.2719
o.2719
0.2719
0.2719
0.2719
0.2719
0.2719
0.2719


o.4571
0.4571
0.4571
0.4571
0.4571
0.4571
0.4571
o.4571
0.4571
0.4571
0.4571
0.4571
0.4571


0 .5188
0 .5188
0 .5188
0.5 '188
0 .5188
0 .5188
0 .5188
0 .5188
0 .5188
0 .5188
0 .5188
0 .5188
0 .5188


'r''if'r


ToxCalc v.5.0.23N


Pnce ? c 'F
9t18t07











Report


of


Test No. 686-48


Toxici ty of Port land Harbor RI/FS Freshwater Test Sediments using a lO-clay
Midge, Chironomus dilutus, Sediment Bioassay


Subn-ritted to


Windward Environmental, Inc.
200 West Mcrcer Strcet, Suite 401


Seat t le ,  WA 98119


Submitted by


Northwestern Aquatic Scienccs
3814 Yaquina Bay Road


P.O. Box 1437
Newport, OR 97365


March  5 .2008







NORTHWESTERN AQUATIC SCIENCES-


TOXICITY TEST REPORT


TEST IDENTIFICATION
Test  No. :  686-48
Title: Toxicity of Porlland Harbor RI/FS freshwater test sediments using a l0-day midge, Chironomus dilutus,


sediment bioassay
protocol No.: NAS-686-CT4b. Based on ASTM 2001 (Standard test method No. E1706-00), Am. Soc. Test.


Mat. phila., pA, and EPA Method 100.2 EPA/600/R-99/064, 2000). This protocol can be found in Appendix


A of the Portland Harbor RI/FS Round 2 Quality Assurance Project Plan Addendum l0: Round 38


comprehensive Sediment and Bioassay Testing (Draft), December 17,2001 .


STUDY MANAGEMENT
Stud), Sponsor: Windward Environmental, Inc., 200 West Mercer Street, Suite 401, Seattle, WA 98119'


Sponsor's Studlz Monitor: Ms. Helle Andersen
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365


Test Location: NewPort laboratory
Laboratory's Stud], Personnel: G.J. Irissarri, B.S., Proj. Man./Study Dir.; L.K. Nemeth, B.A., M'B.A., QA


Officer; R.S. Caldwell, PhD, Sr. Toxicol; G.A. Buhler, B.S., Aq. Toxicol.;M.S. Redmond, M.S., Aq. Toxicol.;


S.J. Gage, B.A., Sr. Tech.; L.P. Sandoval, Tech.


Study Schedule:
Test Beginning: 1 1-30-07, 1500 hrs'
Test  Ending:  12-10-01,  1130 hrs '


Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to


Good Laboratory Practice regulations at Northwestem Aquatic Sciences, 3814 Yaquina Bay Rd', Newport, OR


97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices


(GLp) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR


Part792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the


study was performed in accordance with the protocol and standard operating procedures. This repofi is an


accurate reflection ofthe raw data.


TEST MATERIAL
Test Sediments: Portland Harbor RI/FS freshwater test sediments. Details are as follows:


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


Test No. 686-48


1465G
LW3-G785


11/14t07
1 U t 7  t 0 7


1460G
LW3-G622


t1n4t01
tv t7  t07


r467G
LW3-G637-l


r1115107
lU17107


1412G
LW3-G663


t v 1 5 t 0 7
11111107


r466G
LW3-G786


t |14107
111r7101


1461G
LW3-G625


tv14t01
rU17l07


1468G
LW3-G643


11n5t07
r !17107


r413G
LW3-G665


11115101
1U17 t07


1475G
LW3-G788


ty15 l01
t1n ] t07


1462G
LW3-G628


1U14l07
t!r7107


r469G
LW3-G648


11115107
lU17 l07


1474G
LW3-G671


rU15 l0 l
11ln 107


1416G
LW3-G787


11t15t01
t l l r7 l01


t463G
LW3-G623


rU14101
1U17 l07


1470G
LW3-G653


lUt5 t07
11t17 t01


1417G
LW3-G674


1yr6101
1Ur7 l07


t459G
LW3-G612-l


11t14107
ry17 t07


1464G
LW3-G638


1Ut4 l07
t!11101


147lG
LW3-G654


tUt5 l07
111t7101


1478G
LW3-G683


tU16t07
11t17 t01
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NORTHWESTERN AQUATIC SCIENCES-


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


1 4 8 1 G
LW3-G693


11t r6 t07
11n7t07


1486G
LW3-G713


rU16t07
1U17107


NAS Sample No. 1489G 1490G
Description LW3-G736 LW3-G137
Collection Date 11116101 11116107
Receipt  Date l1 l l1 l07 l l l l7 l07


Control Sediment: The negative control sediment (NAS#I508G) was collected on I 1-2 1-07 from an area


approximately one mile east of the Hwy. 101 bridge at Beaver Creek, approx. 8 rrules south of Newport, OR.


Treatments: Homogenized at test set up by mixing using stainless steel implements.


Storage: A1l test and control sediments were stored at 4oC in the dark in capped containers until used.


TEST WATER
Source: Dechlorinated Newport, OR tap water.
Dates of Collection: Eight batches of test water were collected between 11126101 and l2l9l01


Water Quality (mean + SD):
pH:7.2 + 0.2 (n:8)


, conductivity: 140 + 3 pmhos/cm (n:8)
hardness: 36 + 4 mglL as CaCO3 (n:8)
alkalinity: 35 + 5 mg/L as CaCO3. (n:8)
chlorine: All batches were below 0.02 mglL.


Pretreatment: Dechlorinated and aerated >24 fu.


TEST ORGANISMS
Species: Chironomus dilutus (formally Chironomus tentans), midge.


Size: 3rd instar, mean initial wt: 0.22 + 0.01 mg
Source: NAS cultures, originally obtained from EPA, Duluth, MN.
Acclimation: Holding conditions during the two weeks prior to testing averaged: temperature, 20.9 + 0.2"C;


dissolved oxygen, 8.4 + 0.2 mg/L; pH, 7 .5 + 0.2; conductivity, 167 + 5 pmhos/cm; hardness, 47 mglL as


CaCO3; and alkalinity , 45 mglL as CaCO3. Photoperiod, l6:8, L:D.


TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually


employed. See the test protocol for a more detailed description of the test procedures used in thrs study.


Test Chambers: 300 ml high-form glass beakers
Test Volumes: 1 00 ml sediment layer1, 77 5 ml test water.
Replicates/Treatment: 8
Organisms/Treatment: 80
Water Volume Changes'.2 water volumes per day
Aeration: None.
Feeding: Animals were fed I .5 ml of TetraFin suspension ( I .5 ml contains 6 mg dry solids) per beaker daily.


Effects Criteria: l) survival after 10 days, and 2) average individual biomass (based on ash-free dry weight)


after 10 days. Death is defined as no visible movement or response to tactile stimulation. Missing organisms


were considered to be dead.


1479G
LW3-G685


1Ur6107
t | l t7 l07


1484G
LW3-G707


11116107
lU1l107


1480G
LW3-G689


11n6t07
1U17 t07


1485G
LW3-G7l I


11,L6t01
tU17t j l


1482G
LW3-G694


t1 l t6101
rU17 t07


1487G
LW3-G718


tU16 l07
tUt7  t01


1483G
LW3-G700
rvr6t0'1
11n7 t07


1488G
LW3-G722


11116107
11111107
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Water Oualiw and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkaliniry and ammonia-nitrogen were measured in the overlying water of one replicate test container per


treatment on days 0 and 10 of the test. Temperattue and dissolved oxygen were measured daily in the
overlying water of one replicate test container per treatment. Interstitial ammonia was measured in the bulk
sediment. Hardness and alkalinify were measured with titrimetric methods. Interstitial water samples were


obtained by centrifugation, or by settling in the case of very sandy sediments. Total ammonia-N was measured
using Hach reagents based on the salicylate (Clin. Chim. Acta 14'.403, 1996) colorimetric method; samples
were not distilled prior to analysis. The photoperiod was 16:8, L:D.


DATA ANALYSIS METHODS
Survival and individual biomass were calculated for each replicate as follows:


percent survival : 100 x (number surviving/initial number tested)
average individual ash-free dry wt. : (final wt. - ashed dry wt.)/number weighed,


wnere:
ash-free dry u4. : dry weight of organisms recovered on day l0 - ashed dry weight, in mg


Means and standard deviations for the biological endpoints described above, and for water quality data, were


computed using Microsoft Excel 2000.


Two beakers, numbers 159 & 161, were excluded from data analysis. At test initiation they received 5 and 15


animals, respectively, instead of the protocol designated 10.


PROTOCOL DEVIATIONS
l. On day 3 the temperature of two beakers was 24.1"C, which is slightly over the protocol limit of 23 + 1"C.
2. Four beakers inadvertently received l l animals at test initiation instead of the protocol designated 10.


REFERENCE TOXICANT TEST
The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the
performance of the test organisms used in the sediment toxicity test. The performance is evaluated by


comparing the results of this test with historical results obtained at the laboratory. A summary of the reference


toxicant test result is given below. The reference toxicant test raw data are found in Appendix III.


Test No.: 999-2363
Reference Toxicant and Source: Potassium chloride (Fisher, Lot No. 045768).
Test  Date:  11-30-07
Dilution Water Used: Moderately hard s1'nthetic water prepared from Milli-Q@ deionized water.
Result: 96-hr LC50, 4.77 glL. This result is within the laboratory's control chart warning limits (3.88 to 7 .54


ctL).


TEST RESULTS
Observations of water quality in the overlying water throughout the test are summarized in Table L A detailed


tabulation of the water quality results by sample and test day can be found in Appendix II. Interstitial ammonia


and pH measurements of the bulk sediments are listed in Table 2. The means and standard deviations of
percent mortality and growth (ash-free dry weight) of midges exposed for 10 days to sediments are summarized


in Table 3. Detailed data organized by sample and replicate, and summary statistics for these observations, are
given in Appendix IL


All water quality observations of overlying water temperature and dissolved oxygen were within the protocol


specified ranges except as noted above. Ammonia-N in the overlying water ranged from <0.1 to 2.3 mglL in


all day 0 and day 10 observations. Interstitial bulk sediment values for ammonia-N ranged from <0.5 to 16.4


mglL.


The test met the survival and weight acceptability criteria specified in the test protocol with8l .5yo mean control


survival (>70% required) and a control individual mean ash-free dry weight of 0.91 mg per larvae (0.48 mg
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required). The reference toxicant (positive control) result was within the laboratory's control chart lirruts g'17 gn';


control chart mean + 2 S.D. : 5 .71 + 1 .83). It is concluded, therefore, that the test has developed fully acceptable


data for use in making management decisions.


REFERENCES
ASTM. 2003. Standard Test Methods for Measuring the Toxicity of Sediment-Associated Contaminants with


Fresh Water Invertebrates. ASTM Standard Method No. E 1706-00. Am. Soc. Test. Mat., West


Conshohocken, PA.


U.S. EPA. 2000. Section 12, Test Method 100.2, Chironomus tentans 10-d Survival and Growth Test for


Sediments, pp 55-62In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated


Contaminants with Freshwater Invertebrates (Second Edition). EPA/600/R-99i064.


Portland Harbor RI/FS Round 2 Quality Assurance Project Plan Addendum l0: Round 38 Comprehensive


Sediment and Bioassay Testing (Draft), December 11 ,2001 .


STUDY APPROVAL


. / . /  t /  /  -


)x-Zut 4r; L + atZt-'>t<* t' S - ( 7
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Table l. Summary of water quality conditions during tests of the midge, Chironomus dilutus, exposed to
freshwater sediments.


Water Quality Parameter Mean + S.D. Minimum Maximum


Temperafure (oC)
Dissolved oxygen (mg/L)
Conductivity (pmhos/cm)
pH
Hardness (mg/L as CaCOr)
Alkalinity (mg/L as CaCO3)
Total ammonia (me/L)


23.2 r  0.4
6 .1  *  0 .6
1 5 1 + ? O


6 .9  +  0 .1
5 0 + 4
3 3 + 5


2 2 . 1
4 .5
1 3 0
6.7
43
30


<0.1


24.1
1 .6
380
t . )


60
50
z - )


363
363
66
66
66
66
66


Table 2. Interstitial ammonia-N and pH in bulk test sediments at the time of test sefup.


NAS Sample No. Sample Description Ammonia (mg/L) pH


t4s9G
1460G
1 4 6 1 G
1462G
1463G


LW3-G612-1
LW3-G622
LW3-G625
LW3-G628
LW3-G623


11.2
5 .9
5 . 6
1 0 .  I
7 . 1


6 .1
6 .8
6 .8
6 .7
6 .8


1464G
1465G
1466G
1467G
1468G


LW3-G638
LW3-G785
LW3-G786


LW3-G637-l
LW3-G643


5 . 6
9 .0
3 . 1
6 .9
4 .7


6 .8
6.7
6 .9
6.1
6.7


1469G
1470G
t4lrG
t472G
l413G


LW3-G648
LW3-G653
LW3-G654
LW3-G663
LW3-G665


3 . 1
7 .6
4 .1
<0.5
2 .6


6 .8
6 ' 7


6.8
7 .0
6 .9


t414G
1475G
1416G
1411G
1478G


LW3-G671
LW3-G788
LW3-G787
LW3-G674
LW3-G683


5.0
<0.5
J . t


1 . 7
6 . 1


6 .7
1 . 1
6 .7
6 .1
6 .9


1479G
1480G
1 4 8 1 G
1482G
1483G


LW3-G685
LW3-G689
LW3-G693
LW3-G694
LW3-G700


5.2
3 . 1
5 . 8
8 . 1
5 . 0


6 .8
1 .1
6 .9
6 .9
6 .9


1484G
1485G
1486G
1487G
1488G


LW3-G707
LW3-G711
LW3-G713
LW3-G718
LW3-G722


6.3
6 .9
9.4
5 . 2
7 .9


6.8
o - /


6 ' 7


6.9
6 .8


1489G
1490G
1508G


LW3-G736
LW3-G737


Control


1 1 . 1
t6.4
1 . 3


6 .7
6 .7
7 .4
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NORTHWESTERN AQUATIC SCIENCES-


Table 3. Mortality and growthr results of Chironomus dilutus 10-day sediment toxicity test


Sample description Average percent mortality
(Mean + SD)


Average ash-free dry wt/midge
(mc)


(Mean + SD)


1508G
1465G
r466G
147 5G
1416G


Control
LW3-G785
LW3-G786
LW3-G788
LW3-G787


12.5 + t2.8
13.8  +  9 .2
12.5 + 12.8
10.0 + 9.3
12.5 * 12.8


0.91 + 0.06
1 . 0 1  +  0 . 1 3
0.93 + 0.12
0.73 + 0.08
0.78 + 0.09


1459G
1460G
1461G
r462G
1463G


LW3-G612-1
LW3-G622
LW3-G625
LW3-G628
LW3-G623


8.8  +  1  1 .3
23.8  *  18 .5
4.3 * 5.3


13.8  +  13 .0
12.5 * 12.8


0.81 + 0.04
0 . 9 1 +  0 . 1 4
0.84 + 0.07
0.84 + 0.06
0.84  +  0 .13


1464G
t46'/G
1468G
t469G
t470G


LW3-G638
LW3-G637-1
LW3-G643
LW3-G648
LW3-G653


6.3  +7 .4
15.0  +  14 .1
15.1 + 17.2
10.0 + 10.7
1 1 . 3  +  1 3 . 6


0.86 + 0.09
0.90 + 0.12
0.88  +  0 .16
0.81 * 0.09
0.71 + 0.07


t 4 7  \ G
t 4  I  Z \ l


r473G
r414G
t471G


LW3-G654
LW3-G663
LW3-G665
LW3-G671
LW3-G614


3 1 . 3  +  2 8 . 5
1 7 . 5  +  1 1 . 6
17,5 + 16.7
2.5 + 4.6
13.8  +  9 .2


0 .52  +  0 .19
0.73  +  0 .10
0.92  +  0 .15
0.78  +  0 .10
0.83 + 0.06


t478G
t479G
1480G
1 4 8 r G
r482G


LW3-G683
LW3-G685
LW3-G689
LW3-G693
LW3-G694


1 1 . 3 + 1 1 . 3
8 .8  *  I  1 .3
55.0  *  35 .9
13.8  +  16 .0
10.0 + 10.7


0 . 8 1 +  0 . 0 5
0.84  +  0 .14
0.83  +  0 .14
0 . 7 9  + 0 . 1 4
0.63 + 0.06


1483G
1484G
1485G
1486G
1487G


LW3-G700
LW3-G701
LW3-G711
LW3-G7r3
LW3-G718


t2.5 * 11.6
ll.3 + 12.5
12.5 + 8.9
16.3  *  16 .0
ll.3 + 12.5


0 . 8 1  +  0 . 1 2
0.82 * 0.07
0.85  +  0 .10
0.84 + 0.09
0.77 + 0.09


1488G
1489G
1490G


LW3-G722
LW3-G]36
LW3-G737


7.5  +  8 .9
7.5 + 10.4
18.8  +  14 .6


0.75 + 0.1 1
0 .86  +  0 .1  1
0.85 + 0.08


' Pupae were not included in the sample to estimate ash-free dry weight (as per EPA/600/R-991064,p.59, section
12.3.8.2\
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APPENDIX I


PROTOCOL


Protocol No.: NAS-686-CT4b. This protocol can be found in Appendix A of the Portland
Harbor RIiFS Round 2 Quality Assurance Project Plan Addendum 10: Round 38


Comprehensive Sediment and Bioassay Testing (Draft), December 77,2007 .
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I {ORTHWESTERN AQUATIC SCIENCES PROTOCOL NO
C H I R O N O M U S Ie.t+++'+lS'1 0- DAY S O L I D P HAS E S E D I M E NT TE ST


b \u r ,  
- [ r ; 1 '  c  \ '


Test No 686-48 Cl ient Windward Environmental Invest igator


NAS-XXX-CT4b
ae ,iL


: - ,w  \ ' '


at";,Q:' .o;"


STUDY MANAGEMENT
C l r e n t Windward Enviromental ,  200 West Mercer Street,  Suite 401, Seatf leWA 981 , I9
C l ien t ' s  S tudy  Monr to r :  Ms.  He l le  Andersen
Test ing Laboratory. Northwestern Aquat ic Sciences
Tesi Locat ion Newport Laboratory
Laboratory's Study Personnel:  4


Proj  Man /Study Dir  G J l r issarr i  &) L


QA Off icer
1
3
5
7


L K.  Nemeth
2
r',


6
8


Q t r  r r l r r  Q n h o d r  r i a


T e c t  R o n i n n i n n I t ' 3 o - c ' 1 l ' . tc{:, T e s t E n d i n g .  t 1 - t a - O +  t t ? z e


TEST MATERIAL
Genera l  descr rp t io r  {see  sanrp le  logbook/cha in -o f -cus tody  fo r  de ta i l s )


1 5OBG 1 465G r 4 0 0 b 1475G 1476GNAS Sample  No
Descr ip t ion
Col lect ion Date.
R a n o i n l  I - ) a t o


1 1 t 2 1 t 0 7 1 1  t14 t07 1 1  t14 t07 11t15 t07
LW3-c787


11t15t07
Cont ro l LW3-G785 LW3_G786 LW3-G788


1 1 t 2 1 t 0 7 1  I  t 1 7  t 0 7 11t17  t07 1 1 t 1 7  t 0 7 1 1 t 1 7  t 0 7


'1459G 1 460G 1461G l 40Z l ) l 4 0 J L r


LW3-G612-1 LW3-G622 tw3-G625 LW3-G628 LW3-G623
NAS Sample  No
l - . )oqr-r int inn


Col lec t ion  Date .
R o n o i n t  l - ) a t o


1 1  t 1 4 t 0 7 1 1 t 1 4 t 0 7 1 1 t 1 4 t 0 7 I  1  114t07 1 1 t 1 4 t 0 7
1 1 t17 t07 1 1 t 1 7  t 0 7 1 1 t17 t07 11t17  t07 1 1 t 1 7  t 0 7


1464G 1467G 1468G 1469G 1470G
LW3-G638 LW3-G637-1 LW3-G643 LW3-G648 LW3-G653


NAS Sample  No
Descr ip t ion
Col lect ion Date
R c n o i n t  l - ] : t o


1 1 t 1 4 t 0 7 1 1 t1 5tA7 1 1 t1 5t07 11115t071 1 t 1 5 t 0 7
1 1 t 1 7  t 0 7 1 1 t 1 7 1 0 7 1 1 t 1 7  t 0 7 1 1 t17 t07 1 1 t17 t07


1471G 1 A 1 a ^
t + t z g 1473G 1474G I +  I  I  \ J


LW3-G654 LW3-G663 LW3-G665 LW3-G671 LW3-G674
NAS Sample  No
Descr ip t ion :
Co i iec t ion  Date
R a c o i n t  f ) : t p


1 1 t 1 5 t 0 7 1 1 t1 5t07 1 I  t15t07 11t15 t07 11t16 t07
1  1  t 1 7  t 0 7 1  1  t 1 7  t 0 7 I  1  t 1 7  t 0 7 11t17  t07 1 1 t 1 7  t 0 7


1478G 1479G 1 48OG 1481G 1482G
LW3-G683 LW3-G68s LW3-G689 LW3-G693 LW3-G694


NAS Sample  No
l . )  o  cc  r in i  in  n


Col lec t ion  Date :
Recerp t  Date


11t16 t07 1 1 t 1 6 t 0 7 1 I  t16t07 11t16 t07
1 U 1 7 t W


11t16t07
1 1 i 1 7  t 0 7 1 1 1 1 7  1 0 7


1 o f  5 c


1 1 t 1 7  t 0 7 11t17  t07


Er ro r  cod  - ' s  
' )  


co r rec t i o r '  o f  handwr i t i  g  e r . o r
2 )  w r  t t en  I  w rong  l oca t i on ,  en t r y  de le ted
3 )  w r . ' r n  da  c  dp le tpd  r t r r , l i ced  w i t h  co r r r eC t  da t .
4 , 1  e r r o r  f o u r r d  i n  m e a s u r e r r r e l r  m e a s r . r e n ' e n t  r e p e a t e o  P a g e







I . IORTHWESTERN AQUATIC SCI  ENCES
CHIRONOMUS TC4144195 2O-DAY SOLID PHASE


DrcU ie  t>  t - .  r i_


Test No. 686-48 Cl ient Wlndward Environmental


PROTOCOL NO. NAS-XXX-CT4c
SEDIMENT TEST


Invest igator


TEST MATERIAL CONTINUATION SHEET


NAS Sample  No
Descr ip t ion
Col lectron Date.
R o c o i n i  D a i o ''  \ v v v ' P L  L , u r v .


1  4 B 3 G 1484G
LW3-G700 LW3-G707
1 1 t 1612007 11t16t2007
1 1  t17  t2007 1 1 t 1 7 1 2 0 0 7


|  4 0 c u


L W 3 C 7 1 1
nwn07
n17t2oo7


1486G 1487G
LW3-G7'13 LW3-G7'18
11t16t2007 11t16t2007
1 1 t 1 7 t 2 0 0 7 1 1 1 1 7 t 2 0 0 7


1 4BBG 1 4B9G 1 4 9 0 G
LW3-G722 LW3-G736 LW3-G737


NAS Sample  No
I - ) a c n r i n f i n n '


Col lec t ron  Date .
R a c o i n t  f l r i o


11t16 t2007 11t16t2007 11t16t2007
1 1 t 1 7  t 2 0 0 7 1 1 t 1 7  t 2 0 0 7 11t17 t2007


NAS Sample  No
l - . ) o c c r i n t i n n


Collect ion Date.
Q o c o i n t  l - \ r t o '


NAS Sample  No
l - ] o q e r i n i i n n


Col lec t ion  Date
Roco in t  l - . )a io


NAS Sample  No
l - ) o q n r i n t i n n '


Col lec t ion  Date :
;Kecetp t  ua le


N A S  S a m p l e  N o
l - ) ec . r i n i i nn


Collect ion Date
Rpr -e i n t  l - ) : i p


NAS Sample  No
l - ) eqn  r i n t i nn


Col lec t ron  Date
Ror -o i n t  l . ] : t o '


N A S  S a m p l e  N o
D o c n r i n f i n n '


Col lec t ion  Date
R o c a r n r  f l e t o


?age Z of 5c







NJORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS T+N+Atl tS 1O-DAY SOLTD PHASE SEDTMENT TEST


b i c . j  i _ U . >  6  J i


Test  No.  686-48 C l ien t  Windward  Envr ronmenta l Invest igator


SEDIMENT DESCRIPTIONS -_  SUPPLEMENTAL NOTES


Sample
N o Descrrpt ion


1 508G D-fu-K Itr|f. r Ui)
|  4 0 c b D.e^k 5 "aq - 41 y',..-/ e\ 1""-tc. lc. o?tr- i
t 4 0 0 b - l t-&trt t  - /X c rt .  l ,  t  h-r,  r(
1475G 6r. i+V D,lo.. ,r . i  uu'$6'{ str,D " ' /  4 F6ru >,v\ALt- cLAMi
I z+ / OLr ( l  t Zu l  -  < ^ t v . t ' v ' .  9 . r v ^o \  yn -  c {  -  LL1  W" r  uc t t r l l


1 459G
1460c Sfodl sn,,v>(' na>' 1 4 6 1 G


lieotlrJ r,iup
1462G 4-t<,<;:zi L)22.-.U.r 7u-o,J1- . 7t+-+L-1 a-4-t.t)
t r + o J \ J [\,r,'L A,:',r ". Si^^t,*L .  /  "v r l tms ( i to f  t . ^  1 , , / , , , , , , , , . , r , \
1464G DAt( 4,j:ALf &itctri MDb @i r'ii/ Eer)o
1467G z n)vJn'- Orp-ut. r-*' r r cf
1 46BG c tx - -L  t ^  / l  ^o / -  ;+7vo/  t -7  .  G-u ,  .s : ry -  l l  s  f t t , t z i
1 469G Q,rut'b.nt,".,),,n- A.LzJ N// F,paee wLutmrl /<ar/url
1470G
1 4 7 1 G hner"iHgcutr-y'ryauno.{ sAND vI sor,^€ ?tAr.rr h€Aars
1 4 7 2 G btOrtlr,\ rttu;lt{-1 1o-r./ ,*)*2, s -uu /l t A" t^ ...u/ A^ty_
1473G i l iourn qre i  I  fnv(d
1 4 7 4 G OA RX .8,<XuN urq, 


eK -r,4/1/.D f ruat@
1 4 7 7 G ]n-n<t:'n >"ttclcLtt,.frJ .;*l- -:t+ta-t rtrtktOtt .y', 6- I't
1478G ' i l ,  


rt. L^,- ,f uL^tltl. u ea u- c{
1479G 4to l. .: /. nt *t -*( I
' 1480G


J.f f K n'r 3,-,3',n, vt'tJ;Ji| ti Jur.h i1 rr l.: fl, r l ' l ),r,-l ' c/ pi.>i
1481G clc rlL J".,t,,r n Sprwdat nrtbl uJ I ilool(, deLrir
1482G vaB-r' z/t7< >ze{ 4kEc Jt-tuz I
1 483G n-vv.--<'<.4-L -i n+<-;-x 7nz;t1'l
1484G DflA( stAr SAI*:A F,,\t /qui)
1  4 B 5 G a (  l . L -  , , t u -  , o . - 1  ; , J ' L  qv -4> \ ,  . c . r r  . . ^ J  < ' - , - ^ .  r ^  U ,n - v *u^ - f  t
1 4B6G 6".  . . / , ' . - ' /<-  ,  ( r -  wt<--(
1487G --t +^z-<-<ir , -l*'J<^'-L 7*r,,I
1 4BBG {i ' "c hff t i , . . / ;  rnU d;
1  489G '€Ka 


vt Zrtttl> t,cz/,/z-rail7- 7>c13Rr-s
1 4 9 0 G Ft'lE 2itR4 BRcd^j /e|/D
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-CT4b
CHIRONOMUS IE++HTIS 1O-DAY SOLID PHASE SEDIMENT TEST


Dtsv  i v ;  c i t -


Test No 686-48 Clrent Windward Envtronmental  Invest igator


Test conducted in (circ le one) room 1 
@ 


trai ler water bath other.


Randomizat ion chart  
- fc f '  tFlsLi :


Randomiza t ion  char t


Randomiza t ion  char t


I L LL,I


) l l 2 L '


4 I L - D - 2 b L


3 9 i-L l


C a z-t) v


I + l5 ' l
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NJORTHWESTERN AQUATIC SCI  ENCES
CHIRONOMUS f.E$L4f i fS 1 O-DAY SOLID PHASE


l ) rLu . lu3 ,  c  s ;


Test No 686-48 Cl ien t Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX-CT4b
SEDIMENT TEST


Invest igator


TEST WATER
Source : Dech lor rna ted  mun ic i water
Date of Col lect ion


p H
l  - c ' : l  .  t z ' 5  < 7 .  1 2
i:'�nT;z


Cond (umhoslcmZT) l l o t  l ! O /  t - + O / . | . t O 1 .  i L l C  .  l 3 : , .  1 1 5  
) t 1 5 '  


^  -  t 4  O  f  2 . 1  b r r  t L . r 4 4 a
Hardness  (mg i l )
A lka l in i ty  (mg/ t )
To ta l  Ch lor ine  (


Treatnrents.
L l  . i . c z  , r . l  Aea


Dechlor inated, aerated


Accl imation Data


u  a t c


Temp
( d e g . C )


DO
( m q / L ) n H


Cond
Lr rn h os/crn


L l ^ , . ] ^ ^ ^ ^
I  I O I U I  I E J J


/ m n / l  \


Alka l in i ty
(mq/L)


Feed ing Water
cnanqes


r(t -c 7 ' Z t , a <6, 
" ?2 1 , t 1 7 5 Animals fed Tetra Fin ?-5


-2 t  -c Z c . 1 ' t . ; : 1 .7 l b ; - 1 9 50 and Selenastrum
, t  - z i  - c L C . T 3 , L -?.5 t A a Detai ls recorded on :-
t t ' Z L  \ L Q . ' J i . L 7 . ' 1 l { 1  5 Chrronomid  cu l tu re d?


I - ? , ' � f - t 2-a,7 9 . 4 1,7 t  L tO 5 t . /O data sheets
t - 2 . L r , 1 t . G 1, t- l L ,5 ?t


t v l c d l l 2o,ci '.rs.-l x q . . , } 1 7 1 <
S D a . z o . L t t .L 5


N C) (? (- L 1- L


TEST ORGANISMS
Species ChironomLts tentans Age.
Source NAS cu l tu res


P h o t o n e r i o d  r i r r r i n n  a e  C l i m a t i O n , 1 6 B  L D


TEST PROCEDURES AND CONDITIONS
Test  chambers  300 ml  g lass  beakers
Test  vo lumes 100 ml  o f  tes t  sed iment ;  275 ml  to ta l  vo lume
Repl rca tes / t rea tment  (B)  a  Organ isms/ t rea tmen l


3rd instar
Date received: p/i+


- t( 8 0 )  j U  ( i . ' / e e r )
Test  water  changes Twice  oa i l y
Aera t ion  on ly  i f  DO fa i i s  be low 2  5  mg/L
Feed i rg  everyday  beg innrng w i th  day  zero
Test  tempera t l r re  (  C)  23  t  1


Cont ro l  Sed iment
Source  From an area  approx imate ly  one_n i le  eas t  o f  the  Hwy '101 br idge a t  Beaver  Creek ,


approx  B mi les  south  o f  Newpor t  OR
Date col
> teveo In roucn -mm screen
S t o r : n , . darkness  a l  4 ' 'C ,  in  sea led  conta ine NAS# lsOBG


Beaker placement:  Total  randomizat ion
Photoper rod :  16 :8 .  L :D


MISCELLANEOUS NOTES
Ligh t  in tens i ty


Date _LpSA!p!
l L - b - c a  B e A v e g  t L


"  l r o


L jqh t  I  n tens i ty  ( f t -cand les- )
5 t . . 1
9 3 .  r


d iv ide  by  0  0929


In i t ia ls


L t L


*To convert  f t -candles to lux
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 C l ren t Windward  Env i ronmenta l Invest igator


Day -O- ( tt t 7o to>) irJg/crL
DAILY RECORD SHEET


Beaker
N o


Temp -


(deq C)
DO*


(ppm)
C o n d  .


(umhos/cm)
p H - Hardness*


(mq/L)
Alka l i n l t y -


(mq /L
N H 3 "
(ppm Comments


4 LZ-\ { - ) t 1 : T J 5 ; + n ach beaker fed '1.5 ml
7 ' t  74 L 1 / {o l - ' : \ Lro rl l-l Tetra Fin susoension


36 l-1.) 6 .5 I u/J '>-o Ll'3 } , J In i t ia ls :  651
42 2.2-{ t t , 5 l ' . 1 f L r s;l , < J
53 24->l L,.t r utJ L*,9 5 - 1 . ' ,  , l


> \ ,
5 7 L t -  | L . i t  ulJ L-1 4 7 I., J
6 3 2-L-l ic. ,-'- lb L) b . \ { l t'l'J
66 1 - 7 . '-tr.o


1 . q { l . f J


6 l u-8 z t q i L - 4 G't - l . l


B 1 LTo L,'0 t \  5 L 1 ' 1 f l J
B 9 L-t 4 [ + I  L4J b - { s l
9 1 l - \ - 5 u,? \ d o ?-L t t? L r O
9 5 1-\ - tc,'l t ulO L-a s l , ? 0


Ml.i r+AJ., ,L, t\ 6\:?.r (cN'
9 B 7 - \ - J (, c, / rl) ?., G C t l 'J


, ] N l \ . e J \  r {  A ^ ) - . ^ 1 1  ,


t u c ' " ' -1 - { t 1.. "+ l ' ' lO 6 , 1 L t 2 q . )
r ,k) t, i'rea t': L' , ,a:- i


107 1,1- + : l . t , Q t:. ,) ( r t 1r'fr 51,1--
*  t , ; , 1  < t  ! L , r  A r r l :


1 1 7 I \ L L 1 i Io, ) - l 5 / q c -i ftlc' ,. : ri L ta.


1 2 4 Lt--Lo L.3 t N X--r 5 - l '3'J
-  / - \ 1


140 >L"f / "/J tr-, s / 5 J
4 A A
t a a 7,.1-\ il / v t ( :I- i > t ( ( J


146 L4 L . \ I  1 0 t / 1 5-/ ' ( J


1 4 7 '>L i ' 7 . 1 7 < ) J-€ t|3 j J


1 5 6 l - 5  -a [" la l b f tc4 S / 5 u
t o l ' t -1 .  , / b l c t a . a


) v
167 2-9- u L 1,..


'r 
40 1 - r ,.1? j )


182 L L . C t. t l l b a )-*r 5 l l J
1 9 0 L1--f (. cI J , - / i >-) u ? 3 J
194


"7/L-<
l. .t / { \ )4 s'/ ' j a


2 1 0
'Lt--L


?.c / y o 7-.e g l u 0
216 U ' J / f t '1r-O {l i / o
226 7 , 1 1 /- ?-= t i u ?-J 5 - l i o
2 2 9 D-1 6 . L F f / j c
t J 4 .LLE , ' i l " \ b4 q 0


Water chanqed in al l
beakers.


Time: Ot-.tu
Ini t ia ls:  .u3


/Vater chanqed in al l
tl)eaKers


Time: | 2 tf
In i t ia ls :  I  pc


tl
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N O R T H W E S T E R N  A Q U A T I C  S C I  E N C E S
C H I R


Test  No 686-48 C l ren t


PROTOCOLNO. NAS-XXX-CT4b
O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Wrndward  Env i ronmenta l Invest igator


Day _1_( tLt t bT)W
Beaker


N o
T p m n


( d a a  C


DO*
( p p m )


Cond
(umhos/cm)


n H Hardness
(mq/L)


A lka l rn i ty
(mq/L


N H 3
ppm Comments


,4 7r1--{ +.r Each beaker  fed  1 .5  mr
7 7;l -o L - t Tetra Fin suspension


36 u\-z- t- -9 ln i t ia ls:  A(6
42 n , \ L bfr
5 3 AIJ ( " -
5 7 ) )-a u. t
63 1 : t  o h 'Lt
66 L\ ]a
6 7 V-t-(. 1., , )l
B 1 L 1 . i l ^ '
B9 ?,9-O b . b
9 1 L\ . ,1 ( .q .1


9 5 '1-7 -5 ho
9B L 1 - 4 Ia,\


1 0 5 ,,\...+ i"" -5
1 0 7 L l  - i lr -g
1 1 7 I  t - \ l",1'
4 a A


1-lrt r L
4  A A L 7 - o 7.2--
.  A A
t 9 q L X - 1 t . . 1
146 Lt -o I a . l ^
1 4 7 )-?n 1 " , \
t c u L L - b.1,,
l o l L \  - > t; -l
1 6 7 v9-o t r . L f
182 ,-72'8 T ^ ,
1 9 0 L L \ L , b
194 LLT J2:!
2 1 0 t A-'l b , t  I
2 1 6 .'T'5 ( " ,
226 1t-cl L p , ? l
225 .UL-T 6-O
234 1)-\ l n ' 2 1


Water chanqed in al l
beakers


Time:  O+df
tl In i t ia ls .  tb
tl
tl
il'/ /ater chanqed in al l
seaKers.


Time: i63 O
tl l n i t ia ls .  i  C?
tl


DAILY RECORD SHEET
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 C l ren t Windward  Env i ronmenta l Investigator


Day _2_( tz I L tol) Ul


Beaker
N o


Temp. .
( d e q . C )


D O *
( p p m )


C o n d .
ur-nhos/cm)


p H Hardness
(mq/L)


A lka l in i ty
(mo/L


N H 3
(ppm Comments


A 22r -L 1 . L ach beaker  fed  1 .5  ml
7 27, b l r , - f i Tetra Fin susDension


36 27_7 b . + In i t ia ls :  p-11
42 L i .u , L .4


zt, - l L . *
57 7 4 i 1 . 4
6 3 22r .  t L - t -
66 7 - q . L t - ,7
67 2_7.5
B 1 2.4 4 L . +
8 9 2 7 V b , 7
9 1 1 2 + ,1
95 2 b . 5
9 B 2 9 . 5 L . G


1 0 5 '2r,.2, b,5
147 2 4 " a t-,4
1 1 7 z  ? -  1 ? E. t ,
t z 4 1 a G , 1
144 ' )Z 2r t-.3
l A At n n 2 t q it. ' l
146 7'4 4 ,6.G
1 4 7 2 9 3 lt,(.


1 3 0 )-4 g L . i
162 ' z t '1 5_.{
167 L ' L i 5.(1
182 . ) z + [r-L
1 9 0 , ,  L  1 b . 4
194 L h . Ic.t
2 1 0 2r ,+
l t o 7Z-1 f L.u
226 , 1  t 4 le 'G
229 29.  \ L.4
' ) 1 / 1 ' ? L  a t . 1


Water chanoed in al l
n a z k a r e


Time: Cre!(S
In i t i a l s :  4  \  1


/Vater chanqed in al l
a t r 2 K O r C


Time:  :  ?  {o
Ini t ia ls;  l .  \


D A I L Y  R E C O R D  S H E E T
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NORTHWESTERN AQUATIC SCI  ENCES
C H I R O N O M U S  D I L U T U S  ' 1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


PROTOCOL NO. NAS-XXX-CT4b


Invest igatorTes t  No 686-48 C l ten t Windward  Env i ronmenta l


D a y _ 3 - ( l Z  t 7  l c l ) 6 L
D A I L Y  R E C O R D  S H E E T


Each beaker fed 1.5 ml
Tetra Fin susoension


ater  chanqed in  a l l


In i t ia ls :  4 rL


a ter  chanqed in  a l l
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b


C H I R O N O M U S  D I L U T U S  ' 1 0 - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 C l ien t Windward Environmental lnvest iqator


Day -4-_( 11,/ '1 lalv5 /


Beaker
N o


T o m n


\ u s 9 . v


D O .
( p p m )


C o n d .
(umhos/cm


p H Hardness
(mg/L)


A lka l in i ty
( m q / L


N H 3
(ppm Comments


r', a 3 . L I t .5 Each beaker fed '1.5 ml


7 -23.3 b . A Tetra Fin suspension


36 d3. x 5 l n i t ia ls :  6 r I


4 2 43,5 4,
53 . 2 3 , 4 P , T


57 ,15.3 5..1
6 3 t3.-3 ,dil
66 . 2 .3 ,+ 5,r(
67 93. L> i o ' l
o l a 3 4 .<,G
B9 ? . 1 , 4 h .
9'1L 1 . q t - . 4
9 5 13.7 r i . D
9 B )_1- + u. a,


1 0 523,4 l r .o
1 0 7 3 7 l , .D
1 1 7t3 .L i r . .L
4 a A 1 3 3 i.r,4
14023.'> lu,Lt
1 A ^ L?,a <rl
146J - 4 . 4 I
1 4 7a_1 3 l r .  L
t c o J4,o q.,


t o z ,1q�,o <,7
1 6 713.1 L
182 )-1.+ l t ,


1 9 0?.4 ) I


1942_1. )- I a . 1


2 1 0J3"y l r (


2 1 6J 3 . g ln,
226 ,?3.-3 5.?
229 r.1 -J 5 t
234 J3. ' �+ s.b


/Vater chanqed in al l
leaKers


T ime:  oL  tT
lnitials: t."lbl t-sX


i / /a ter  chanqed in a l l


beakers.
ttme [l1l
lnilials'.' ntlf


DAILY RECORD SHEET
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b


C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 C l ien t Windward  Env i ronmenta l Invest igator


Day _5_( t'L I s lct) 65L


Beaker
N o


T o m n  *


( U g t . . l . L / ,


D O *
( p p m )


Cond
(umhos/cm)


p H Hardness
(mq/L)


A lka l in i ty
(mq/L


N H 3
(ppm Comments


A 2 Z < s.n Each beaker fed 1.5 ml


7 2t,1,;, lj .i; Tetra Fin suspension


36 z{.o * , '6
ln i t ia ls:  C; i t


42 2 1 t ' { 4.t
5 3 2 b + 5,+
5 7 L b _ 5 L" 'L
6 3 z b . 5 4 ' d
66 21 CT 5 , 1
6 7 24 . t 5 . 1


8,1 2i.5 *.( '
89 2 4 u 4.<
9 1 21*l s..t
9 5 2 4 * 5 . o
9B zr;i l 5 , b


1 0 5 24 to > t b


107 2t. ' i < 'J .


11 r- 2t.  b ) r


1 2 4 Zt.t* 5 . L
140 z t .q 5. '
1 4 . 4 2i.,1 4.s
146 2t.e, < ( )
1 4 7 2 1 s ,4.:1
1 5 6 2 t E 4 . 2
t o t 2.4q 4 , 7
I O / Lt.$ s. l
182 2t U- > ' e


1 9 0 21 3 5 . G
194 2 5  - l € . G ,


210 2 ? t 5 , L
z t o 2? ,  I 5 . b
226 24.s 4 q
229 2 4 . < 5.


2 b . a 4.a
/Vater chanqed in al l
1 0 2 k o r q


Time: 0645
lni t ia ls:  6>L/ ' ( \?


,


' / /ater chanqed in al l
leakers


Time:  I ' l l  L
Initials: il)-,!r'4' A /


D A I L Y  R E C O R D  S H E E T
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NORTHWESTERN AQUATIC SCI  ENCES


Test  No 686-48 C l ien t Windward Environmental


PROTOCOL NO. NAS-XXX-CT4b


lnvest igator


C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Day -6-(tZ t 6 tot) pfu
D A I L Y  R E C O R D  S H E E T


Beaker
N o .


Temp
t  u E ! 1 .  v


D O .
( p p m )


C o n d .
(umhos/cm)


p H Hardness
(mq/L)


A lka l in i ty
(mq/L


N H 3
(ppm Comments


,4 '1 :'1-r.l L t t Each beaker  fed  1 .5  ml


7 t t - t ) b ^ b Tetra Fin suspension


36 L' ' .  L C- t^ lnitials. r/Y
42 t  . 1 - U s-?
5 3 1 t-T 6,.7-
5 7 ')rL-5 f , .


63 u|/ul r -8
66 1,7/?7 'C9
6 7 1 , w { Is -( ' )


d I ? 'L"1
B 9 '?-74 la-


9 1 ?,>-? L r v


9 5 l , L - ' + (-T
98 D L q r .  - O


1 0 5 ) , t - I a ht."2


1 0 7 | .1,, t ; . ,
1 1 7 1.1 -s b-?.,
1 2 4 LL-E t " , l
140 \ -L ' t:t lt
1 A / > \ - I ta-o
146 t , L4 ' h , t
1 4 7 L L . ' L t
1 5 6 ) l  n - L D
t o z t  L . " l z f-a
t o / 7 1 t ' l t - -
182 ) . f ,  - t", 3
1 9 0 L'l-"i . r
194 7L-{ b .


u :210 1P-3' "  L-t2
l t o ? - L . 5-?/
226 , ,a . .c ( ; , - L


229 ?.L-b l - .  u
234?/1 -'l-


, /Vater chanqed in al l
DEAKCTS


Time: rL.-Zt.)
ln i t ia ls:  G.L / . / )


i l /ater chanqed in al l
beakers.


Time: i7-f{
lnit ials: 


'A-y-


/ t
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N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E


Test  No 686-48 C l ten t Windward  Env i ronmenta l


PROTOCOL NO NAS-XXX-CT4b
S E D I M E N T  T E S T


Invest igator


DAILY RECORD SHEET
Day - _( 11/ | 7 tcH


ach beaker  fed  1 .5  ml
Tetra Fin susoension


ater chanqed in al l


ater chanqed in al l


T i m e :  l a t O
In i t ia ls :  4J


P a g e  r )  o f sc,







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 C l ren t Windward  Env i ronmenta l Invest igator


Day _8_ ( rU d 1ty|to/6tt
DAILY RECORD SHEET


D  ^ a l '  a t
u u d N c l


N o
Temp .


(des  C)
D O .
pr rm)


C o n d .
" ' - h ^ - / ^ } - \
u | i l r u J / u r r r /


p H Hardness
(mg/L)


A lka l rn i ty
(mo/L


N H 3
D p m Comments


A ' 2 2 , t )- ach beaker fed '1.5 ml
7 22.'i <.t-. Tetra Fin susDension


36 2b..L \ ,> In i t ia ls.  e. iE
42 2 9 . t 5 .  L )


5 3 L'L,,'I
57 22,1 _5. {,


63 .L7 .8 4 ' \
66 ) ' b , l 5.?
6 7 '2 t .c ' ( o -O


B 1 L L . T 5 - ( d


B9 2L,'�1 <."+
9 1 2 b . L L - A
9 5 2".L 5 , {
9 B 21r'l ' ) . a i


1 0 5 2\ ,  L |;.v
107 21.1 f5,4
1 1 7 ? Z T ,i.q
1 2 4 Z t . l " l T
140 '22:1 l r i
4 A A t r ; 7 5,"{
146 2 V . a 5."{
1 4 7 2t-a 5 . 5
1 5 6 2 ? . 1 5 . " {
1 0 1 ? 5 ; 1 4.1
1 6 7 2r."1 . 5 . €


182 z+.1 5 , 9
1 9 0 za.c s.' i
194 22,.1 s , 4
210 24"5 ' ; , t -


216 2 t . s <.'rt
226 29. r r : c
229 z-9. \ ). (p


a 1 A 2 1 , 1 4 . ?
Water chanqed in a l l
0eaKers


T i m e :  o )  r r -
ln i t ia ls:  t {D


Water chanqed in al l
beakers.


Time'.li'^yf
ln i t ia ls :  \ ( , k
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  ' 1 O . D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 C l ten t Windward  Env i ronmenta l Invest igator


DaY -9- ( tz -  I  ' t  / c  t )6 l i


Beaker
N o


Temp "


\ u E q . v /


DO*
( p p m )


Cond
(umhos/cm)


p n Hardness
(mq/L)


A lka l rn i ty
(mq/L


N H 3
(ppm Comments


A 7 7 . o L L ach beaker fed 1.5 ml


7 z t -  L 5 .v Tetra Fin suspension


36 2 4 . + L L In i t ia ls :  ,6 rL


4 2 Z t r , 1 5.+
5 3 zt.'D 5.o
57 2 4 . r L ' .4


63 L b . l 5.lo


66 2 9 . 1 b . l
67 ?-1 '' L o
o l 23. 'L (. 1
B 9 ?-5, z c . i
Y I 7,1 1 o . L
9 5 z t 4 L.J
9B 2 9 . U ii. r


1 0 5 5.cl


107 ' 2 1 . t 5, r l
1 1 7 2 4  1 b . L
4 a A Z2r- 1 > . t


14) 2 t 2 6 .1
1 A / 2 9 t i-,9
146 2-4 4 s.g
1 4 7 2r .q 6 . L
t c D :z4.o s . 5
t a z z.l.o s.a
167 '2tq b . l
182 2 1 4 L L
1 9 0 29.4 5 . t
194 L 9 .  a 5 , ?
210 Lr .  + 5 , 9
I  t t ) za.+ G ,


2 2 6 2 4 . 1 5 . t ,
2 2 9 2 3 4 s. ' i
l J + L " , t + 5.?


' /r/ater chanqed in all
0eaKers.


T ime.  o 'h :k^ ,
lni t ia ls:  ; r14


Water chanqed in al l
beakers.


T i m e :  , ' + d  \
ln i t ia ls:  t /  L


n


D A I L Y  R E C O R D  S H E E T
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NORTHUiESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 CI ien t Windward Environmental Invest igator


DAILY RECORD SHEET


-  1 o ' o Twrd
t 4 - i "  t '  "


LP! \U
'"1 -10 '..1


Day  _10_(12 -  l b  t o r ,  , r t
D ^ ^ t , ^ .
u g d n  g l


N o
Temp
(deo C


D C -
( p p m )


C o n d  -


(umhos/cm)
pH- Hardness*


(mq/L)
A lka l in i ty .


(mq/L
N H 3 -
(ppm Comments


A 7 2 q lo.tu t4S b l t
' j


ach  beaker  fed  1 .5  ml
7 ) 4 1 5, t ,45 6 . + sl l . t Tetra Fin suspension


36 zt.3 HSt rt(. ( . 8 < t ( J lnitials: ,zE tUty'
42 z ) 2 - F , q 6 {c, L 1 9 l r-l ,'.!
5 3 2 t . t 5, t ) L T q 1 ' 1 r
5 7 zz .c i > . ' ) s-o 6. t t l \ , l


6 3 , l v , f i5-o a .+ v3 " / J
66 z b .  l 9 r l t t ( G.T .:l 3 o
6 7 z t .a 5 . \ iro 1".7 Ltl It-r
B1 22F' t 5 , ; LlS to.t 5 l
B9 2 ? . a s , q i.50 L . 1 5 l ? r
9 1 2 b L {,rc i ? o Lfl t t 3 t l . t


9 5 ^)q j?- 5 .+ iS-O to48\+ <t ' ] t


9B ) 1  r t . A , Y ( C . ' <l < : t
1 0 5 ' ) !  q g , ? ,so / . . Q ( t 1 t ' t


107 2) c{ s '6 /Ys L.'7 i l , / J


1 1 t J 2 .  O 6 . L ,YO r-. * \ / ?_ r
1 2 4 , 7 2 .  ) 4 , n l < t L . Q L/ l - l n


140 ) 2  I 6 . q /vo L , " 0 ; t J c
1 A . 1t n a J ) q r,! , ( ( o t ' l v )
1 4 619 .  c , ( " ,o tYO L , 9 5/ ? 5
1 4 7 J 3  0 (" . tl, rro l / ,  - l f t 3 t
1 5 62 ] .  9 S . 3 t t ho k, . ' t


. I
v 0


t a l 2 3 q 9 g i C t O t  . ' l >-l Y 6
t o / d3 


-+
h,), /so f _ ' a . s l ( J


182 a t c t t  . , ) : l L l L . . 9 , t l 3 ) J
1 9 0e l o i, (^, i q r lc :? ; / ? a
194 Al rt r P l q < L ' a < / ?..r
2 1 0J 3 r ,l l l5-o L ,  , 9 s'/ 1 ' a
z t o " z . L l r O I t / Y ( . p d / ( \)
226 ) 3 .  A - t . : l l v 5 d,. 


't s'/ J - J
2 2 9 3 3 u 6 . ) /v s- L , 7


--l 
tt


2 3 4 2 \ r s , r , 5 ( ) 6 - + 5. 1 Q A
Water chanqed in al l
beakers


Time: oL,Is
l n i t i a l s :  L  t l


Water chanqed in al l
Jeakers.


Time:
In i t ia ls :
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NORTHWESTERN AQUATIC SCI  ENCES PROTOCOL NO. NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O _ D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No.  686-48 C l ten t  Windward  Env i ronmenta l Invest igator


Beaker
N o .


Number  o f
su rvivors ln r t ia ls


1 t t ) (fL
2 2 $t
3 ,7 t*9
,4 di at9
6 * z&
b 9 t&
7 r /') (fl(7,.


B q t4t
J q F'T9


' 10 t .\+z
1 1 q ' - t ,1


1 2 {-t (d6
1 3 (,#-t
1 4 J o /41<
l 3 ,o 6 J i


1 6 r 0 (,I I


1 7 / 0 ur>
l o /o t/11:
1 9 ( , l !


2 0 L b ' l
2 1 'y:if 1/ ;( //+i
22 .P {-#,
2 3 t 4 1 ,
. A tll


2 5 t4 1,#
26 't


b ) L


2 7 ,1 l,-r i
2B 1.., t*3
2 9 q k7
3 0 a )+)
3 1 5 elv
32 ID L .


33 ,l AL
J 4


4+ L}. {
3 5 3 L t t
36 7 /6
37 tZ ffi
3 8 lo L ) l


3 9 g & r l
40 r  t . t 4#
A 4 /o x
42 t t (v;
4 J q ;4/-
44 'd T . \ L


4 C
{<
t) ( - r  I


D A Y  1 O  T E S T  T E R M I N A T I O N  S H E E T


Beaker
N o .


Number  o f
SU TVIVOTS l n i t ia ls


4 0 D U\'
47 'l t&
4 8 ( ny'
4 9 i t , ..tl/


5 0 ,l l ' {
5 1 ,1 I r L


rD 52 ,1 . . t  rc  
i l '  ta  


, . .6 , / , r t
53 t a L,i} L
q,4 t t ) Ht<
5 5 a /1tr4
56


'? g ^*1 w
5 7 ,l /JF


58 t o vb
5 9 q 611
60 ,1 /.-r I
o l ? / 'r t
62 a^


I 143
63 (h L^+
64 cl L r I
65 lo L'.\L


66 C.l
I


67 l l  t 4
6B e-"^{* Lr f UW
6 9 7 av)
70 ?_ t r L
7 1 b dJL


72 .fo ^ l , t  1


7 3 1 d..rL
74 (,r L{v
75 G ffi
76 e /-L
7 7 ,4:
7B .1 4t
7 9 /() L(er
BO 1 [ . .sL
o l rc T.Jt-
B2 ia il'"1
8 3 7 6e,
B4 t 0 [ ,Jl


B5 lo tsL
B6 t €3
87 ID /Y5
8 8 l 0 (t;\


B9 /o t r l
90 (; 1 t l
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 C l ren t  Wrndward  Env i ronmenta l Invest igator


Beaker
N o


Number  o f
su rvivors ln i t ia ls


9 1 5 /rtr
92 X llV
9 3 .f t.rf>
94 ,D &JL
95 ,D I'rl
96 t J idt
9 7


' 9
]b


9B * . 7 r
99 .l t'!y


1 0 0 tt O;L
1 0 1 ,o t1^L


1 0 2 f^ //4
1 0 3 q /.ft
144 <l 4".r{
1 0 5 L r L


t u o f 1JL
147 7 , / r L


1 0 8 .K


1 0 9 , c tut
1 1 0 ,o / . \ L


1 1 1 ,1+/
1 1 2 i r , nv
t t J q t;t


4 1 4 n b ) >


i L 3 ? x+)
I  l o q ,u
1 1 7 ,!c &3
1 1 8 ? ur)
1 1 9 L I i L


120 I L i L
1 2 1 q {19
122 t|b
t l J I LsI
1 2 4 l c ) L T . L
l z 3 1t"t #
t l a / O lv-L
1' �21 '7 ,x4
128 ,1 ,*y
l l Y L, A{-
1 3 0 v L4
131 .1 6r l
132 g 6Jl/


I J J t Q /4b
134 rrlL
1 3 5 l l l


l 9 lr$


D A Y  1 O  T E S T  T E R M I N A T I O N  S H E E T


Beaker
N o .


Number  o f
su rvivors ln i t ia ls


!D t'tL
t J / r O r{{\
1 3 8 ib HY'
1 3 9 c{ b r l


l  A a .1 t . t L
1 4 1 tr
1 4 2 It
143 a\
a  A A r ((rt
1 A R ,l 6Jt
146 tn bsL
1 4 7 ? (fl'
148 t c ) ut\
149 r ait
1 5 0 la b L
t c  I /a 1*


t 3 l ? ,ryr
1 5 3 { (P
4  E A q dvt
t c 3 7 A ' L


1 5 6 ,l 6r t
157 / t ) 04
t c o <- A'11
t 3 v t 6rl
1 6 0 i c /..\ t
1 6 1 t4 Pf/
t o z g tf
t o J / o tr'2
l o z+ 1 rr7\
' 165 q ruI
1 6 6 fl 6".11


t o / 1 (t t>


t o o al 6ry
l o v a A,9-
170 q t l i
1 7 1 q Kr-
1 7 2 q {t3
1 7 3 3 Lt1
1 7 4 r c 6sL
1 7 5 a (/'r9
l / o /c) t{vt
1 7 7 t n t  r |
178 ta lrrr
1 7 9 q LsL
1 8 0 .1


+ CrL
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NORTHWESTERNA Q U A T I C  S C I E N C E S
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E


PROTOCOL NO NAS-XXX-CT4b
S E D I M E N T  T E S T


Test No. 686-48 Cl ient Windward Environmental Invest igator


N u m b e r  o f
SU TV iVOTS


DAY ,10  TEST TERMINATION SHEET


Beaker
N o


Number  o f
survivors ln i t ia ls


227 7 6.r L
228 T 6-rL
229 t //T'
230 { ((+t
2 3 1 L a ( : . 7


232 ) e : l
233 v kt7
1 3 4 ,i t.'.&


235 t n t . \
236 ta 1rt,\ l-


237 rC r/9
238 /fB
239 to 6 > v
240 tn l , J L
2 4 1 5- lre-=
a r ' , a ..,/V4
243 / c 7{ft
244 /;> Yfl


,t 6rL
1 4 0 rO 6rL
247 ,{ KE
1 4 0 E 615
249 , c 6 i L
2 5 0 l'o Lr1-
z c l (i3
252 /{) dY
2 5 3 t( a : I


,1 & r i


255 /{) (frt
256 1ct r{1
2 5 7 lo y ' !  \L


258 r'fu 9'to (ffi
259 1 , (l\
260 fl


n  t E - f ,1L
l o l lo Lqll


262 j btL
263 / U 1(6
zo4 q r.B
265
266
267
268
269
270
2 7 1
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NORTHWESTERN AQUATIC SCI  ENCES PROTOCOL NO. NAS-XXX-CT4b
C H I R O N O [ / U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test No. 680-48 Cl ient Windward Environmental lnvest igator


Tare  DaIe  l t - \ ta .c ,+  oven temp (  c  )  r . r r  Dry ing  t ime (h r . )  { ' i  In i t ia ls  a rL
Standard Weights 10 mg. te.  c e tL l  OOmg tt t r t .  at : ;


Flnal  Date t  L-s -L'7 Oven temp ( C ) r .  r  Drying t ime (hr )  z ' l  In i t ia ls 6r L


# 1  S t a n d a r d  W e i g h t s  1 0  m g :  l c  < - , t , o  1 0 0 m 9 :  t o a . o i ( )


Frnal Dale n.e1 -c? Oven temp ( C ) ar i  Drying trme (hr )  e* Ini t ia ls c,-r  1


#2 Standard  Werghts  '1  0  mg to ,oo i  100m9:  tuo , ( , i z -


Equip used Oven Bur;e. t4-Ft Balance: 5AR-TcRt\j '2 ,Utf


(Dry  overn igh t  a t  60-90  degrees  C)


r d t t  t r


Tare wt
( m q )


T o t a l w t  ( m q )
#weiqhed1 2


1
' ; l b . 4 L .6i/ . � , . lT nr.1(,, to


2 ?�1.  tc t ?' ' ' t ,  u  ) , < ' 1  , l oL iL)


3 vb. ' r  5 " ; i -J ,  l i t " t 1 .  t S l o


4
q 3 .a ! ; c l 5 ,  l 9 1 5 ,  t 7 l o


5
:/a, 3l ' 7 ' i . t l ' E l . ' 1 3 t a


?age za of 5C, Revised 12-6-01







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 Cl ient Windward Environmental lnvestigator


WEIGHING DATA SHEET


Tare  Oate  .2 -  4 -U. } .  Oven temp (  C )  55O Dry ing  t ime (h r  )  L


Standard  Weigh ts .  '10  mg:  iC  Ct r t  IOOmO:1g4r -gg


Final #1 . Date I z-tz -L+ oven temp ( c ) L'E Drying time (hr.) z1 Init ials T)iF
Standard Werghls 10 rng t,.::. UCL 100m9 -i5g=94


Final#2 Date i2 - I  j  c, + Oven temp ( C.) ' .u3 Drying t ime (hr ')  Z<+ Init ials - l lQ-F


Standard Weights 10 rrg i t .r ' .  r : t ,  100m9:-r*a-"1i-


F  na l  #3  Date  11  -  t4  -c  I  Oven temp (  C ) -  f  512 Dry ing  t ime (h r . ) -Z-  In i t ia ls  &J  .L


Standa rc i  We igh t s 1 0  m g  i c , o O l 100m9. &a,et+


Equip. used oven Fi#ea l5cf€r,tP AurFL€ FrAr.,Ar€, f€eci9rclr ^,tcb€r- 2-iEs oiap Balance rrftv fLu'tU! !\3f


(Dry overnight  at  60-90 degrees C) (F inal  ashing is  at  550 degrees C lor  2 hours)


lnit ials .m€


Bkr Pan Tare wt.
(ms)


Dry tota l  wt  (mg) n o .


weiohed pans- in i t ia ls


Ash weight
(mq )


Comments


1 2


L'$.  33 -iLl . ,t q ( I . L 2 t0 "rtlJA 1 1  5 ' 1


2 2 i:,q p + \ 1 . 5 7 c i I ' t u 7 tut/?- a l "  l " L


3 3 f ' ; z .q+ ' i r .  t c t ( l  I  -  c . f g 'znP ' t -1 .17


4 4 Ct5 tc, i  ( j1  ( i f , r F 4 fr..{ q 2t lJL- , t l  a ' t


5 5 A i  F 5 t r -  l c ) ?'lr. r,ct I '/rLtI{ ' r  l . a L
6 6 h q . 5 a l v , 3 l 4r. zz q 94rA- 9 t .  1 S
7 7 B,i. ct, I D ( - ) i ,  ) A l : - t , .  u t /o tutZ- 1 L .  ? t t


8 B Q r  ? q I  l r 7 - .  f r 1 I  C>i  2,L q ZJTL q 1 . z g


I I t ' , ; -  t  t , otZ '  ?>L Q 2 .  r R ? Vtul- v  5 , 1 ' l
0 1 0 61 3c, Q,1 (',{, {'i +cr i T 7tt/2


'1c ' ,45


1 1 1 (i+. Et', l  l ' :L.r: t . t t c l q vvt.? , cl !.- . "5'1


2 1 2 lt. ttrt l c r t . O v I CL,. r4{ q ar{2 ( t  1 .  S '1


3 1 3 R r  t l i l  Z . ' i t ; () ? F,r t / TruL ' t t r  - .1 ls


4 1 4 tl \{ Pii.ci 1 P,!i f .r /o antR:-, a 2 Z 4


5 t c F,?,/ 1 t  a / - . L + t C2.c-:.1 /a) Vvure, ' 1  2 .5  +
6 16 t'?., z3 r t r .  Z L tc ' i  .c. f l ' /o 'fu12 n l '  L l o


7 1 7 ?  z . L , (1+  lc l { t + . D L /o 'r.dA t lS, '11


B 1B t  f r . 6 4 r t :C . (15 /a Vvu.K t . 1 2 ,  Z L


9 ' 19 g ? t r : 1 d . , 4 t : j q b  2 , L . + Yts P . t A . 7  L


20 20 b.C. c:,3 U,r. 3c 7 L ,  Z c 6 Val.-4 | '6t '  L'1


2 1 21 1i i t i "++tr i ' {2 ( t +  l r . l L ? YU,( 1'1.  +o
22 22 S (k+lr{-at 1l orI t t f r  7 .  5 l ? v,xlA- 1 a . a l
23 2 3 d i4 1+ I c . f . t i 4 o.+ ( t* 7 '/'Ll/? g : 1 .  i l


r\ r ?.i t u t  .  5 t c r u t . + \ q Y^JR '1,1 . OCt


25 25 q4  q ) . ) - ; l . I  ? r ' { _ +  5 b (l VtJL ' t > ,  t 4


26 26 9 l  c + ( l ?  r t (iu. ( r L g' Y'n*E- q 2 . + 7 s


27 2 7 4t 1L) ' O Z . L , T , t. (:t . ?'(> q -hMP- ' t 4 . a S


28 2 8 9c. L r- ' l t l 6+ ct'l ..{c ln ,t tA 1  Z . t ' u r -


29 29 1 q .  z i I U 1 ,  F L \ iu 3. r-.L' I 7na/?-. ' l L , 4  )


30 30 f  ' t .  3 t r i  t  +(. ri | . q.G; + >ltJK- 3u .L 'T
3 1 3 1 Q"t.  cr i u . r  r  a I t r t . C L .9 14tG- i{. r.- I


32 9\tl ' !, Q r ('12, Lru.  ++ t o Vn'Lr<-' A L " 4  L


33 33 clo" b 1 I L Z . . , U t a \ . 9 . 5 cl YtuR 14.  tc
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No.  686-48 Cl ienl Windward  Env i ronmenta l Investigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


B k r P a n Tare wt
(mg)


Dry tota l  wt .  (mq) n o .


we lqhed


put  in to
pa ns- in i t ia ls


Ash weight
(ms)1 2


34 34 F{ fl' q z .  z L c i Z , r o
't Wr{ n t ,  t a


35 35 $1 t ' l ctO,5?' , i i  c ,  4v, g tuR- ' 6 i .  L l


36 36 ( 1 r .  $ ? ? c r . 4 L C(\ .LL ,+ 4 ,1 t.'1 G


37 37 t r . ' . . i2 cie, +t 9 t ' u , 4 8 I 1 t 1 . b ;


38 3B (: l  t-  t t t c 5 . t 3 I r r i  6+ lrs }P '11. 7 T
39 39 r r  t .  l a t  C{2 .  3 t t c  L ,  Z c .7 M . 15 jL t


40 40 e . + : 7 5 ,1?-, 5+ ct ," ,  ,+a to 4 v ' r ' i  _ ? 4


4 1 4 1 fi:.l L..-t 1 b  3 L c7Q', 7 ? /o 4P,, 8,1 ,.1c(


42 42 7 A  l \ , P,1, i:4 ? ? , . 1  .
f l t / , )


b ? '1 ,  55


+ J r+J F).{ Z( I ( 1 5 .  L l ( 1 5 tc't
-q v a ? . L +


44 8q t*t ( l f ; 1 3 c l  ? .  t - r . r A/ a'lr .1 t


/ R A t:. t : t .5{ .:l z 5q 4 +  < t g L y l  _ ' J  5


4|] 4 6 b +  3 5 g L


t ' , ,1. t5 13.  t ' t 4 3  t t - A 15v "15


4B A Q r l g -  I  t Qcr t.{ q ' l . c f K fll' c 1 2 . o c


4 9 49 7 1 . Q r Q  t . + e , f ,r  t .  : i i t/) il-l/ 'dc '1 L


50 q n ' 'lr f;f r c 3 . t 1 i r , 3 .  c : '
, q


A n4 . r r+
c l 5 1 q0.  65 r  L 3 . z * t C 1 . r C q A. n 4 . ' 1 L


52 52 i15 ryi tc,?; r 3 IOI-). C.+ ia I )/ a x .  1 0
53 53 F,a L^9, 4 3  c " r q 3 . 6 5 lrt ,tb 7 a . '1 '5
54 54 tic. t-,!,, ( 1 r 5h ( l t  . 5 t :


' tO
Aq. 7 i .  t 4


55 55 c t z , + + c4 a[, t n 3 r t t
,q


n < .  t 4
56 56 4c,.  t ro (  c2 ,  r i+ t  ?.x L a ( 1 4 - o l l


57 57 t'5 \.{ ( i5 .L tc r i5  P,  L q v q 1 a 1


5B 5B FL .sq t i t ,  tT ( l P ,  ( t + t l /l ?-'1.r'1
59 59 €>\ 2t^ l U l  .  U o t t ( : ' 1 .  (  ( :


, q L q  2 . 5 0


60 60 F,Q +r .1. i .  r. .r ( i q r -e ( A q L . b U


6 1 6 1 4 r . 4 4 ?,+ v?, i +. L.{ A 7 2  ̂ ' A n


62 62 Q,1. t* 4 7  i r q7 .  L+ q n 7 5 . t 4
63 63 A t c t ( i t ?r tt t. t/.9 A, 3' i .  ;  c ,
o+ o 4 6s cq t l* r\1 t - iq 9Q, c L t + . 3 1
65 65 t i+. {3 0 1 .  q L I t . r 4  4 ,$ /D A ? 1 u . S ?
66 66 { 2 .  5 > q L .  V t qL. | 'Y, q /.11J.t 1-{ 1}


6 7 6 7 diro. i l  \ |  ( , ,+ 3t t c  * .  t b /0 Vt4JrQ r c ) O .  z l


6B 6B t i .  L l , . l r Jt:1 , l  t .  L , { 7 Vt'tJA 3 { . . . l  I
69 6 9 75.  r5 t \ . l  ( Y , ' t  ' t  I 7 7"atP 1L. s+
7A 7A t :5- qt : l-, l F i  l 4 a U,1tl^P- 151 . 'LL


7 1 7 1 r;k 2q: o
72 72 ?o.  54 t ' ; r .7L r O vyJl, . <


73 7 3 tsa- {3 1 r Y:) ( l  I  r " l ' i 3 l^lJp ' l = .  5  i
A A R.t 65 7c. +v, {ri r,, i , L V'ntA 3 L .  z L


75 75 l-r., trt o 1 - u .  & :
( i v 64 I TntA "63 .  o  I


76 76 -ffit; jk ,14 I U l ? Q r g TntA . , 5 ,G)


t-r r. ct.1
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  ' 1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 Cl ient Windward Environmental Investigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


Bk r a  d t  I Tare wt
(mq)


Dry tota l  wt  (mg) n o .


wetoneo


put  ln ro


pans- in  i t ia ls


Ash weight
(mq)1 2


77 77 r \ 2 , u 5 r  c r  1 ? , , ( ' t '  l  5 9 Y/-s,,L '1b.n '9


7B 7B :J4./.... 7 ) i l L  r  - Ctt,-. i'
/l Y?tJ,./* \ ' l  , ' 61 t


79 79 v:l . t:ts 1?-" 1.:, Q 2 .  t r io Y+t1,2- '6L.  u. '7 ,


BO BO tt*t 3t r  cc .  ' l t r 0 u , . 1  I q Urrl2 11.2-t>


B 1 B 1 (13. '+G t l u z . , 5 5 t A z  ,  + d //) "rnti1 q s .  a L
82 B2 ctc>.6 ) r t - l t . 6 b l L \ .  4 c / o lou/L 1\. L--. t-


B3 B 3 ( 1 v . .  \ L r'..t,, {',(] ' C : 4 ' i r 7 htt ( t l . l  -  4 l


B4 B4 t , z . 2 c (15 Z?. 9 5  r t /o V?UA ' t ' C  4 1


B5 B5 1o. 'zu (  ( . ) t .  qr i r . h 5 / n 144/R 9 1  A r


B6 B6 v1.4t" ,1 i "  +5 ( i9  ( .  < I 74If,A c l t . 1t"


B 7 B 7 F,A. ' t t l C a - .  q l € r  { - , .  l " r /o VnlA " t  L  .  v  - )


BB BB ' t4. t.t : '+  r l r ) I  cF{ .  ?t /o wr{ au. , t1
B9 B 9 I C X : . 4 ? LC . L ( ' /o anP @  r . 9 L


90 90 4  L .  G 9 . tt:t^t 2l l L a  r + I n4l,( 15 bt"


9 1 9 1 QB.  + t r I L ) 4  + O t  o 3 - G 3 >.rlJR e j " l "  LL


92 92 1Y r 'T I L:4. 
'fC


a'4J. l- t', I VrAl-? , 1 1 " ' 1 a


93 93 ('-l 3 -i(r lo.+ .4 r, 1r  + , " ' ; q YltLe, 9G.  c '?


94 94 c16.  4? t  t - )+  f ,a \ t L + _  4 T IO 7-flJ,f?- '13 , a'i


95 95 t a b . 3 1 ??. uu + f  " ) / - /o 77U/l- & 1 . 1 o


36 90 (,k bc) 11 \ r
''i(t 


2 a /n ,a)) t-..1 ,1 t


97 97 b 2 "  I q 7 7  l z T 1  t . r q A Lu .  L4


9 8 9B (r t .q,L l u r .  f ,  F t c r -  ? T I /,1. 1"1. \ '6


9 9 9 9 l(-.rfr u7- r r ( r  Q  a r ' 4 9,..- 1 4- l ( - l  -  i " L


1 0 0 1 0 0 V +. 7t) 7G. +tl +v b'1 r f) L q . q b


1 0 1 1 0 1 [-,() V'1 , 7 r '  a  a' t v ,  t  h Qr- uc lo A g z ' l c


102 102 r t L ,  > t q ?. l r ' c t 4  t ( ) (; A 1 b . 2 5
1 0 3 1 0 3 12.  Zc ?..7 Av q|,. g 7 1 . b 4


104 104 1{" +l ?>t . .  zz t ta . t  i - "l A 1'.i - r-.1


05 1 0 5 B. l .  io ( l + i L { ?  ^ }
,+ A ( 1 f , . , 1 . x


06 1 0 6 . 1 2 .  l + ,c .c- .  D5 ( i ( L (  l L L '1+,  t ( '


147 107 c l (  l O ( l  P  F . l i i  r ,  l t ' l a n q L .  b l


1 0 8 1 0 8 qa- r t c 4 1 tL:z. )?r rl 1 t - .  c l


1 0 9 1 0 9 8(l  .  Lr ( l r \  7q ( l \ . ( "  t /o p 4  t . b 1
' 1  10 1 0 ( a .  u i c  t L  7 < l I  L ' r+  lF /o /) ct< 4c:t


1 1 1 lO(^r-  C'} r c . + . ( 1 5 t L q . , q c i b .A r o t ,  l . l J


2 2 ,fr{ rO r t : 1 . t T ! i ) 4  ( ) 7 /o n q u . 4 ' l


1 1 3 1 1 3 q v . 4 - ( t c \ . 5 4 I  t  t .  L + 5 o t c i {  r - <


1 A 1 1 4 ?5 +cl ' ? , 4 . 3 b u+.  z . l
a


I l 1 , q r


1 5 t t 3 "lti. 2l' t  C  5 . , t9 - t L ' 6 . 4 1 g flt c7c1 -'1-1


1 6 ' 1  1 6 ( l P r . 5  \ l L t ,  L t r r ' b  i L 0 l oc , . 3  L


7 1 1 7 61 2, c-2- t c r \ + t ( . t .  Z v , t o ' 13 .  u t


B 1 1 8 1-, +. C't q q  R r ; +lL 7 - t "1 "41


1 I 1 1 9 t'1. 5 i cl6 --sl d l ' . < i , t x.i.  t  o
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 C l ien t Windward  Env i ronmenta l Invest igator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


B k i P a n Tare rvt
( m q )


Dry tota l  wt  (mg) n o . pu t  in to


pa ns-inl ia ls


Ash weight
(mg)1 2


1 2 0 20 TT.  \ J 4 " , '21 1r LL, + /l 7 Z - a 5
121 2 1 1 1  c t -  4  r ' r C r I r - - )  d r q /l q 5 . 1 5


1 2 2 22 (14.  t t r ( . ) .+ ?4 t  ( ) t { .  ( r L ID A 1 G . ' l o


123 23 q+. rz t ( ) 4 ; .  i b I . . t 1 . 5 G


1 2 4 24 r i  t . r lc l u Z .  t c t ) ; , , 1 0 / 2. 1A. 1>'+


t z c 25 Q 5  n a 1 . 5  ,  V b r t ' ,q i : ; i i n n ,11.'\ L


126 26 71 .PN t r ' .2 .LY /o L t r 4 . r r
1 2 7 2 7 . l + . 1 1 1 I  ( J+_ f - - . ' t c 4 .  1 + M ' 1 b . 4  1
12 t , 2 8 .1 . { .0 ' i r  o 1  


- T 3
I L]',t, . ls L q b


(77 .I t ,
129 29 (i3. tz .icr . P:i'r (i'l . 


-*i', (,t L .14 ,  b  t


1 3 0 30 (It vft t Ci' LI rO5- r  C- i p d '1 '6.11


1 3 1 3 1 t 0 3  t ? t L ' .  C 5 ( l u A t a t  . 1 x
I  J I 32 Ct3,  V' , ' I  a 2 , ? , { { L 2 . L } , F /) q ; . ' 1 ' 1


i 3 3 1 3 3 f:,r' 3Z cl5. ro.\ (l{, "+1 J N A
' t ' 1 . t  S


4 a / 134 Q t . 3 r lu3, t . ,5 t05  tu /o A .1  { .  t r '


1 3 5 I  J : )
'c5 I'o +5.+4 +5.t 4 /f) [ . t , 7 E


1 3 6 1 3 6 rql'' U o Q \ . b l q.1 1 3 /o t, (4  1 .5 ' l


137 1 3 7 l u z .  " ' 5 I  l \ .  ( d L t .  t r l /o A t c + .  {  1 1


1 3 8 1 3 8 d. l+.  c ] tc.Z,t . , \ I  c . z .+o /D b 1 b .  L b


1 3 9 1 3 9 cr5 f-o. toa_ ?.1: i o 4  7 L ; A n'1. c,ci


140 140 Qrr  t? t c t .  + c , : a r . 3 3 1tc .  t , ' l
1 4 1 1 4 1 '11 . t 4 cZ ' L tvz.L7 + I 1L. t '1


1 4 2 Qu 1a Llz:. Z\ l c t " . /' rt (4el ( ta


143 143 1t,.. 2z- ct+ ?,1" 1 1  t . 1 7 "Y 11. ' l i - ;


1 4 4 1 4 4 40 2") 1?., L b + b  t 1 4
1 &J1 Tt "  . l ' {


1 4 5 1 4 5 ? t , L r . b2 (13 ? 2  " , \ (7
s L


'7-l.x 4
i 4 6 146 c i c . 3 b t u 2 . r ' 1 l f . r  . l / i Gt' t 1 b .
147 1 4 7 (ic.rtL l u 2 .  z 1 r a 2  _  r V 7t 6 t i ' 11 .  I8
' l 48 148 ? t " . 1 3 I L . L . i c(.. L,\,. i o <r.f I qts-sr
149 t 4 9 Qr:.'i't t o C . . 1 { \ r c ' t '  7 v q G t v


tl
? . 1 ' l


1 5 0 50 Q+ +z r  u r z_DC r . L L  ( t  l ' t G ' L '11 l to


l c l 5 1 Q r !  u -
L ' � t  ( . 4


t t t .lV ( l ? f' a I C C J L q t ,  z L


1 3 1 52_ '1+. tu" I  u Z . c ( i l u 2 - o i 7 A t q e , c ' q


1 5 3 53 *t
'L5


I ()\ 8 b r ( ) \ . f L ,4 L :T :tg cl .+


54 54 rr 5 (nF, r  t ' l .  P.1 t cl'', 7i
d


t L ) 7 . r 1 . . { 5


55 5 5 4 t .  t . t q?. ts2- 1t- .  I  t 1 qr1 ul'! r) cla q b . s L


56 56 c1l tPf t o c . D 5 r Q [ _  C C Y LB- q  1 . s s
57 57 l<.Q, 11 ( l f - ;  U t rit^ tr I t ra n\. ' l  l  -L'<


5B 5B (l 
I-. v z - .:l?. t{, (1-1 | 5 l . P \


: ' tz^,  Ls
5lJ 59 t le . ( r . { rbQ'  l?- I  r . t i ! 4 : Lp( l ( : ( t  /  <L


60 60 I  ( :2. Crq - l I L : l \  ! iJP: t D 4  . 4 1


6 1 61 V\-+. ?,'1 Q , i .  u  r clq rt1 l q !C '1c . ' / ,c
'162


1 A Z r t b .7v , t c 5 . 4  u +2 g lp( t h . u  L
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


T e s t  N o  6 8 6 - 4 8  C l i e n l Windward  Env i ronmenta l Invest igator


WEIGHING DATA SHEET


See page fo r  tn fo rmat ion  on  dry ing  t imes and tempera tures ,  s tandard  we igh ts ,e tc


B k r P a n


#


Tare wt
(mg)


Dry tota i  wt .  (mg) n o .


we ighed


put  in to
pans- in  i t ia ls


Ash weight
(mg)'l 2


1 6 3 1 6 3 I  cr .  ?r, l o ( 7 . , I L t  U I .7? r o (f(' io b :zc'


164 o 4 + t .2 t , ?N. zr" u. ' {  2r cl ; C { . + 1 . q  j


1 6 5 65 r ( ]5 .23 1 1 . \ ( 1 t \ 4  ) 3 Lff t o t , > 2


t o o 66 rl r (lq
I Llf':. trL. f  -a r  l ^ ' . i Fc q4 ( tc1


t o / 67 lLq t't") 77 qL. +T( l o 9 ( rPi a t  l n s


1 6 8 1 6 8 r l+ t t ' t > t  Q 4 , r. r (irQ' q' P(- q L , .  I  L


1 6 9 1 6 9 t*, 9G q+ L< Q + ) - l
g t.P( 1o. t"-L


170 170 Fr r  .  tZ ('ir+ 4I- c t4 .+o L A 'Aa. '{ c,,


1 7 1 1 7 1 b2 14 9 {i (t t:, W\ ttq I rft 3 { - t 3
1 7 2 1 7 2 T{t. tv t f f r  t + + lfl r.r r 9 t .F( "d  l .  l t "


173 t / J clt,dio l c . i . a { ) ITA . LL v i  .Cr te.r. - 9J t


1 7 1 1 7 4 €r Q.'l r' r ,  fX: ,  Dl a t ) .  r ,U t o i C'. e1L- 5' ' l


t / ) t / c f : t .  { t (lu u'cr 11 u. e.{ + t f ( ' t , l  .su)
t / o t / t f e ]2 .  q * ' t  z . t 5 t' ctq . qz. o'l t o i .t( x ; ,  25
1 7 7 1 7 7 6f, r.".{ crn 6t t l c l 4q / c Lfr t"l t l 5
1 7 8 1 7 8 t F. ci1 4-r  +z Aq 2-L', l O t p ( 7 f1 .z r
179 175 d?rr +A r c + . t i i r + 7 9 . (l (.pc t { , . '


1 8 0 '180 br.  7r (,l5 54 ( i 5 qc l + ryi ' ? 9 .  r o
1 8 1 1B '1 6+ ,{o Q+ 'zt ( rT .  L , \ I 'L"P;


77.. tc


182 182 & i 55 t s f r .  t t-F, +r, + -4 ' 41 .  t 4
B 3 1 8 3 7 + . 3 t {41, )  | !t, lt:, ? L.F i : l , i_ L I


81 1 8 1 fiC tcc P,.i lP, rq i-r q rC { 32 .'6 2,


B5 1 8 5 t f ) l l  tL t l z .  o / , \ 1 2 , 1 :  ) ,
-+ ? (',l Lfi l o  r t , l  l


B6 1 8 6 b t r . 2 t q 7 . 3 + l? .  z , \ q CrJ i 4 r r .  r . 1


B 7 187 f3  oL ('12,1" L q 2 . t Q IO 6 r i
' * \ 3 c


83 1 8 8 Fr. +k qc.3z -t ( , ./_t'- IU 6 o l
'A 9,r' l


1 8 9 1 8 9 FrQ.. (t.+ nr, c14 t,r4 t. , (.i \ i f  i . S ' 4


90 1 9 0 Er.LZ QL.. ?,r. . ci6. 1.:l U , i
' 64 .bc


9 1 1 9 1 {Yi r-tr ( iu ryi ,rlb .i< </ L t't
c t c , 1 1


92 192 ?,4 74 ( i+  5 i (l'l +l- c.r i 3r , - - l  I
93 93 +b nt.\ t',!- k.l ?r- lt; 't1 ? t . ' i J


94 94 .q,5 t1t ct I cli'r Q t . ,- i6
t1 ? r . .  ? : (


1 9 5 95 :�...............JJn'11( l . l  .  r l z i l , l  .  ? rq t ( , <,-t1 1 ' 2 . 7 1


1 9 6 96 an r..l ( l  t i u5 4r, \ ' r q l i . 1  L - L ' {


1 9 7 9 7 .\. i .  (15 t 1 \ t16 ++ (l
1..)  L ?'.1 . r .l


1 9 8 9 B n*  zz t r - f  .  Zt , t u ' 1 .  t 3 q ( ' t L n + - L l


1 9 9 99 F,C-.. 51. q(r.  {r i Q t ,  l .  t (" G.\ 4r,  c, , t


200 200 F r + - t (i 'L. \) i l L . ? 4 3 r i '{u 4 l


201 2 0 1 f f r a{ rL- f ' . .43 l { !? .  ? ,+r l < . r . i 3 r


202 202 1z I O I t C . t  5 r c C . € f r L \ ' l c | 1 . c  L


203 203 Q,4 4r; \ t ,  < , i to ( J t L
' i ' l . 4 ' 6


204 204 t i 3 .  k3 ( t L .3v ( 1 2 .  L , \ I Q G t r
' i i . 5 d


205 205 tr.+5 q  D . l ? q C + L - t ' L t1 . '1C
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-48 C l ien t Windward  Env i ronmenta l Investigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


Bk r P a n Tare vrt


1 m o )
Dry tota l  wt  (mg) n o .


we iohed


put  in to


pans- in  i t ia  l s


Ash weighl
( m q )1 2


206 206 4r Zi a Q  1 - > F.l '  7'L ? Lri
' t l  "c '4


207 207 z t l  . 5 t 8r1. t? ?n. q &sL z i .  a <
208 208 r{^ r u r t1.  i  I ( l a -  r ( t to o.t a't.5'{
209 209 F , t '1t) q t . r l b < l  r  { l  t 'l


G.\ L
' t l  . 1 v


210 2 0 t : 2 . 1 4 (ia. 7r+ i l )  n .  t . i , (; ji t { ,  c , 4


2 1 1 2 1 7f., (Ii, Y,5 ++ ?,t +3 b t
-tt.fr


2 1 2 2 2 f.,\ 5t- ( 1 7 . G  t i ) - .  c i  t r b L . i Xt ,o '1
213 2 3 l ' * .  t v t t5  sz ri 5 r+r a 6.1 .L a i . 1 >
2 1 4 2 4 '13 lei t C ' l  t l T r r l . 1 1 6 t i


'1s, \ +
2 1 5 2 5 1 2 .  i > 7,?, c:z- l o 1 ; )  i 1 3 , s 4
2 1 6 2 6 f':,?, 6 s. {t, +u Q Q . . + z l c G-I L


' l o .  b l


2 1 7 2 7 b+.++ (11,+z '1
r,.t'u ctc- 4 |


21'�] ) o ' cZ .L* , 1 L , G * 0 1  f - a 1 <r.t i
' r 3 . r 4


219 2 I A , '  b 3 1D \? ' Q c .  r + t Cr'ta . r ) - . 3 .+


220 220 clc ,5,- i r c ' 2 .  o l i L - . r .q+ lo L t ' - c1b- ,11


2 2 1 2 2 1 7G ( t Bu,.uS Y>;:'1.1 l a ( t . \ 7 Y . 5 1
222 222 o5.5+ ( iv .3 l+ ctT.7t, lo L.r L


.dJ3.a+


223 223 ?"+'2r' i l L i t l 4 t q L a,l G.l'i
' t t '1 Gl


224 224 Er . t - t ct\ c. l ' . q n  o \ to C\ t { " L +
225 225 ( t t . C Z rcr .b+ !c O. ?-{-, tc) 6.1 ! q b .  f t


226 226 .14 7,C, I o'L,Q) L t  v 7 . ' i ? a G \ Q ( ' < 4


227 227 (l+. "lT' I  aL .4L ia7.L+), ,+ (,-\ c 1 6 .  b a


228 228 h ' i . l t q l@.? ,? €ru7?, 7 t ,s i 1 t . z c '
229 229 / . t r .  +n qct .3L 4r t .?! , G - l i q b . u a


230 230 85 Ztr; Ll5 1') q5 LA x a ta x l , 3 '
231 z J  I t r . G 5 F . . l  Y r  r o-.c\ +t. L' (.t't -5r i . . r {
232 232 + l  3 ; l ,  t r t ?,c 6l 5 L . \ i 1 r . 3 T
233 233 Q<r +u Qc l ,  t c qq L< \ ( r \ l < 7 ;  { <


2!\r+ 234 4 1  q r r  c4 .  b l I  c 3 .  q 5 q Gj i ( t l


235 235 aa aq Y +  i 1 , f- + 9.:;:, t C G.\ i i n  l - {


236 236 t)5 l.f (j1. cC, ' r  l t  ' l f i /c) O. t ' t i Y . r T


237 237 ?, hrr c,?, l,, l Ztt, toa t o t  . t \ ?'1.?c
233 238 ( 1 t . 4 g I u,l. 


-t;
I  c. f  . .+ 3 l c 6 ) L r t <  q 4


239 239 -q t .2b c r  a  { - t ; C I Z , i \  3 l o \ L 1 t t  1 )
240 240 Ul.Av I  r i t . 42 t o l .  j r . ,.r-i c 4 7 7 t


2 4 1 ?,q c5 9P".6F, ,7-,1> c,? 5 G\ i f ) ,  f  - >


242 242 h'l -4+z ( i 1 ,+ itcl .,+ct l a o J i q t . q  4
243 243 l?. tr-. % t .  t r fi1..; ( 1 t lLr L' t ' t gL.-t ' t


244 244 7 ! - .  t * , ?*,a+ e 4 . ? t tt Ct'r 7q.4 L
z + J 245 {<.q 4l- c r+  t+ i 4 .  ro 1 Ct.\i


' t l t , , ' 7 Q


246 2 4 6 .fu t"z 4 +  7 L l +  t , + l r uA . . ' -  u.\ ' f f i t r tr i . lL


247 247 ':i4- r 'tL Q z  7 q 1 i . , I trts a t ,3 '1
246 248 ':(7.4't t [ ; 4  r 2 ,  c '4.  u: l 1j( ' f l ,  t7
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Windward  Env i ronmenta lTes t  No .  686 -45  C l i en t Invest igator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc.


B k r P a n Tare vrt
( m q )


Dry  to ta l  w t  (mg) n o .


werqneo


n r  r l  i n t ^


pans- in  i t ia  l s


Ash weight
(mq)1 2


249 249 9 e ,  d r I  l?,.  ) . i t:v, ),6> t o U: I  r t r .  1 l


250 250 ftu, rB ' iL , , r i3 / l , r v { ' tfl l,f i " i1 , . - l  . \


251 251 64. LZ- t 7 . a t t4t t , ,O t-P r i t ' l  - '5el


252 252 4D Ji, r L L .  2 5 r  ( i t )  .  2. t A Lrr '11 .c l (e


253 253 ?r\ L ' {-'a'i 2, { 6 l .L r t K i f r 9 3 .  c , q
a t r A 254 QLt. rYi (16.  f . , f , tl t^ p [fl q  z . ' 1?
255 255 a 1  9 ' f''5 u2 ?.t+ ('l '1. ,(") P( 1b ,  t t  7


256 256 6t". , j{ r i u a + Q i  l t ( 0 pt' ' s n .  L l


257 2 5 7 br\. cl'+ 4 5 .  t t c t r r .  t 7 t'o pt 's 1 . 1.,',5


258 258 h5.13 / l z i 'r 4 4 .  t 4 f o t r i t t 1 , ' 11


259 259 toc .zz O?, tq- t i t r  l - . i l I n a l b l - t . . 2 t


264 260 t ) 1 , t 5 I r^, 3 !j.[] r  r , A  t i , ? (-r \ t l r  . l l


261 261 rl t. \l rLx.  + l ,4  4L . l o / r q u 1 t


262 262 f : , t l .  t ' l c i ( i  +< qq t.t ( g tr{- ' 1  l .a  t .
2A'J 263 h z ,  v y c l 5 . ' t t n3. t,5 t o *P(- ' i 5 . L O


ztJ4 264 4a 'ti 1 ,  [  . a , . i ' r .  .+ ? ' ? -  P(* ,1L . 5 ,  I


265 265 44te>t


266 266


2,67 2 6 7


268 268


269 269


2 7 4 270


2 7 1 27 1


272 272


273 273


274 274


275 275


276 276


2 7 7 2 7 1


278 278


279 279


280 280


281 281


282 282


283 283


284 2 8 4


285 285


286 286


2 8 7 287


2BB 2BB


289 289


294 29C


291 291
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RAW DATA D IV IDER PAGE
Test  No.  686-48


AIVIMONIA EXI 'OSUITE BE,NCHSHEETS AND ANALYSIS







SOP No.  5492 Northwestern Aquatic Sciences


Total  Ammonia-N in Sediment Pore Water:  Computat ion Worksheet
Salicylate Method (SOP #5492')


Di lu t ion
factor


NH3-N Sal in i ty
ODoss (mg/L)  pH (ppt)


Report ing l imi t  (mg/L)  =


Recovery (%) =


Precis ion (RPO; =


2nd source (%) =


0,5


9 8 . 7
- A  q R


9 8 5


11!29t2447


1 .0  mg /L  NH3-N  S td .
3.0 mg/L NH:-N Std
6.0 mg/L NH3-N Std.
10  0  mg /L  NH: -N  S td


I9  mg /L  sp i ke
3 0 mg/L spike dupl


5.0 mg/L 2nd source


0 . 1 2 1  1 0 0
0 3 5 0  3 0 0
0  7 1 5  6 . 0 0
1 . 1 5 0  1 0  0 0


0.332 2 .86
; ^ ^


U . J C b  J , U O


o 572 4 .02


0 . 2 6 0  1  1 . 1 9
0 . 1 3 8  5  9 4
0 . 1 3 1  5  5 4
0 . 2 3 5  1 0 . 1 1
0.164 7 .06
0 . 1 2 9  5 . 5 5
0.210 I  04
0 . 0 7 1  3 . 0 6
0 . ' 1 6 1  6 . 9 3
0 . ' 1 0 8  4  6 5
0.087 3 .74
0 . 1 7 7  7  6 2
0 . 1 1 0  4 . 7 3
0 008 ND
0.060 2  58
0 . 1 1 7  5 . 0 3
0.009 ND
0.071 3 .06
0 . 0 3 9  1 . 6 8
0 . 1 4 1  6 . 0 7
0 . 1 2 0  5 . 1 6
0 . 0 7 3  3 . 1 4
0 . 1 3 4  5 . 7 7
0 . ' 1 8 7  8 . 0 5
0 . 1 1 7  5  0 3
0 . 1 4 7  6 . 3 3
0 . 1 6 1  6 . 9 3
0.219 9 .42


1
z .
2


4 .


6 .
I
8 .
^


1 0
i ' t
t  l .


.l ')


i 3
1 4 .
1 q


a 6
1 a


1 8 .


20
. i *
a t .


' 1459G (LW3-G612-1)  5
1460G (LW3-G622) 5
4  ^ E 4  a \  / l  l ^ r ,  / l c a E \  t r
r a v  t u  \ L v v J - u 9 4 J , l


1462G (LW3-G628) 5
1463G (LW3-G623) 5
1464G (LW3-G638) 5
1465G (LW3-G785) 5
1466G (LW3-G786) 5


1467G (LW3-G637-1) 5
1468G (LW3-G643) 5
1469G (LW3-G648) s
147OG (LW3-G653)  s
1471G (LW3-G654) 5
1472G (LW3-G663)  5
1473G (LW3-G665) s
1474G (LW3-G671) 5
1475G (LW3-G788) s
1476G (LW3-G787) 5
1477G (LW3-G674) 5
1478G (LW3-G683) 5
147sG (LW3-G685) 5
1480G (LW3-G689) 5
1481G (LW3-G693)  5


Sample  vo lume (ml )  0 .10
Dilut ion factor 5


Sample Set Descript ion :
Proj  No.:  P686-47 & -48
Test Day: homogenized sediment
Species: n/a


Sediment porewaters


NH3-N standard- RICCA Lot No. 1607279
NH3-N 2nd source- RICCA Lot No. 17O8A2O


24. 1482G (LW3-G694) 5
25 1483G (LW3-G700) s
26 1484G (LW3-G707) 5
27 .  1485G (LW3-G71 1)  5
28.  1486G (LW3-G713)  5
29 1487 G (LW3-G71 8) 5 0.120 5. '16


30 14BBG (LW3-G722)  s
31,  .1489G (LW3-G736)  5
32. '1490G (LW3-G737) 5
33.  1508G (Cont ro l )  5


 


 


- ^ t . , ^ r -  D C ' ^
n r  r o r y ) t .  r \ o v


0 '183 7  .87
0.258 1  '1  10
0.382 16.44
0 . 0 3 0  1 . 2 9


3A


Paqe 7'6 of su


Date analy"sed.







SOP No. 5492 Northwestern Aouatic Sciences


Total  Ammonia-N in Sediment Pore Water:  Computat ion Worksheet
Salicylate Methocl (SOP #5492)


Sqmp19 Di lut ion NH:-N
descript ion factor ODoss (mg/L)


Sal in i ty
pH (ppt)


B lank


I  0 mg/L NH:-N Std.


-! o q0/L NH3-N Std.
6.0 mg/L NH3-N Std
10.0 mg/L NHs-N Std


- ' ---
ryzt 1 00


- 1 < " , - 1  I  n n
-  t t ' 2  r ' v v


. ' i  t s  6  o o
1 . r {  1 0  o o


' ? . "  1' ) ) ( /
c , - t ' -


,  J > b


. t ' l4 ' . '


'- 
t 3r'
r 3 t'.t 
z(


- t(. ' t
. 1 a


. u ,  b
-  t l l


t 6 /
l 0 (


* , i a  /
.  t ' | 1
- i l o


.  , i : .
-  J<"o


t t -


_  t ,  _ l


- 0  )  |
t ' ?  c i


r l t


, l L A
; , :  ?


-  t l q
-  / ? '


- t q 7
-  l 6 t


"  t Q
, u t  I


. / , 1  D
. t 9 3


;  ( ' V


. 3. ?t--
-  r ] - i )


\
I


:'


\
L ;


{


\


:
$


r Y


\ t


v -  t ,
(" .{


L . '  J
l e  - l


(.-t(
t "r-/


c . ^
/ ' t t


( , . Y
1 r'l


/ f /o . "


/' ,1


G. - l
1
/ ,  I
/ , 1
t:. .,
/ a
/ a
/ r '
'7 1


6, f
L t . ' i
/ c


6 . v
/ '  : t
@ .  1


/ ne " /
/ ' P
(j-- d


6 . ' i


'7.?


,1


z .


A


q


3 0 m,g/L spite
3 0 mg/L spike dupl


5 0 mg/L 2nd source


1459G (LW3-G612-1)
1460G (LW3-G622)
4  A C 1 / 1  / l  \ n  1 2  / ' l A , ) ( \r T v  r v  \ L Y v J - v v a J /


1462G (LW3-G628)
'1463G (LW3-G623)
1464G (LW3-G638)
146sG (LW3-G785)
1466G (LW3-G786)


1467G (LW3-G637-1)
1468G (LW3-G643)
1469G (LW3-G648)
147OG (LWS-G653)
1471G (LW3-G654)
1472G (LW3-G663)
1473G (LW3-G665)
1474G (LW3-G671)
1475G (LW3-G788)
1476G (LW3-G787)
1477G (LW3-G674)
1478G (LW3-G683)
1479G (LW3-G68s)
1480G (LW3-G689)
1481G (LW3-G693)
1482G (LW3-G694)
1483G (LW3-G700)
1484G (LW3-G707)
1485G (LW3-G711)
1486G (LW3-G713)
1487G (LW3-G718)
1488G (LW3-G722)
1489G (LW3-G736)
' t490G (LW3-G737)


1508G (Control)


6


tr


q


5


q


5


q


5


4
;


5
6


q


5


A


(


J


E


5
q


A


5


:  0 6 m


0 @


,, " , , , ; : . , , " *  


' " '  10m


Reportrng l imit  (mg/L) = 0 5


Recovery (%) = #VALUE!
Prec is ron  (RPD)  =  #VALUE!
2nd source (%) = #VALUEI


Sample  vo lume (ml ) .  0 .10
Di lut ion factor 5


Sample Set Descript ion:
Proj .  No.:  P686-47 & -48
Test Day: homogenized sediment
Species: n/a


Sediment porewaters


NH3-N standard-  RICCA Lot  No 1607279
NH3-N 2nd source-  RICCA Lot  No.  f lOAAeO


Anaiyst.
n - r -  - - ^ 1 . . ^ - l
L , / d l c  d t  l d l y 5 c u
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Result
Q r m n l o


Total  Ammonia-N in Water:  Computat ion Worksheet
Salicylate Method (SOP #5492)-


Di lu t ion NHr-N
descript ion factor O Doss (mg/L )


Slandard  curue


1 0  mg/L  NHs-N Std
3 .0  mg/L  NH: -N Std
6 .0  mg/L  NHr-N Std
'10 .0  mg/L  NHs-N Std .


3  0  mg/L  sprke
3 0  mg/L  sp ike  dup l


5 0 mg/L 2nd source


0 . 1 1 5  1  0 0
0.342 3  00
0.652 6 00
1  . 0 0 0  1 0 . 0 0


0.340 3 .29
0.332 3 .21


0.550 5 .32


1 .
z .


4 .
5


6
7
B .


1 0
1 1 .
1 2 .


4 A


1 5 .
t o .


1 7 .
1 8 .
1 9 .
20 .
2 1 .
22 .


z + .


25.
26
27
28
29
30.


J Z .


34.
35 .
36.


.+


7
J O


42
53
57
63
66
o /
e 1


r  l '  - i  {  '


_84"81 C'
9'1
95
qR


1 0 5
107
1 1 7
1 2 4
140
144
146
1 4 7
t c o


t o z


167
182
1 9 0
194
2 1 0
2 1 6
226
229
z J 4


0 .000
0 .051
0.047
0.080
0.090
0.030
0.070
0 041
0.059
0.050
0.049
0.01 ' l


0 .077
0.053
0 049
0.083
0 . 0 1 7
0 . 0 1 5
0.007
0.070
0.052
0.032
0.067
0.132
0.052
0.058
0 023
0 048
0.054
0 .073
0.045
0 0 '18
U . U O Z


N D
0.49
0.45
0 . 7 7
0 8 7
0 . 2 9
0 6 8
0 4 0
0 5 7
0 4 8
0.47
0. ' l  ' l


0 . 7 5
0 . 5 1
0 4 7
0 8 0
0  1 6
0 . 1 5
N D


0 6 8
0 5 0
0 3 1
0 6 5
1 2 8
0 . 5 0
0 5 6
0 2 2
0 4 6
0 5 2
0 7 1
0 4 4
0 1 7
0 6 0


2 @  r 0 0  6 0 0  8 0 c  1 c 0 c  ' 2 0 0


mg/ !  ammonra-N


Report ing l imit  (mg/L) =


Recovery (%) =
Prec is ron  (RPO;  =
? nr i  cnr  t raa  I  o /^ \  =


Sample  vo lume (ml ) :
Di lut ion factor


Sample Set Descript ion:
Test No 686-48
Test  Day  0  (1  1 -30-07)
Species: Chironomus


Overlying water


Analyst.
Date analysed


0. '1


'108 4
z . J d


106 .5


0.50
1


NH3-N s tandard-  RICCA Lot  No 1607279
NH3-N 2nd source-  RICCA Lot  No.  1


{ r'.
. , J


R S C  '  \ T '
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Total  Ammonia-N in Water:  Computat ion Worksheet
Salicylate Method (SOP #54921


Result
Sample
r i o q n  r i n t i n  n


Di lu t ron  NH: -N
factor ODoss (mg/L)


S t a n d a r d  C u r v e


Blank
1.0  mg/L  NH: -N Std
3.0 mg/L NHI-N Std
6 .0  mg/L  NHa-N Std .
10 .0  mg/L  NH3-N Std


3 .0  mg/L  sp ike
3 0  mg/L  sp ike  dup l .


5.0 mg/L 2nd source


1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
I
1
1
I
1
1
I
1
,l


1
1
1
1
1
1
1


. i l "
, 3 1 u
- ( t v
/  . r J
'3Li J


\ 3 L


- r s 0


,  o w h


,  J g ?
.  J 3 c
. . I Q J


J  3 J
" ' t 7 )
.  J l l l


- ; \ ' 6 1
.  J : ' ' )


. j Y t l


- i  I  I
a 1 4


._o
. .  u :  i


, j L l 4
, 1 - 2


, J i 1


- J  I  )


_ o . . /
- o  ) . )


- n


t 0 6  ' '


-  / J v


.. u-l 
'r---


. u 5 :
, ' " v )


, "r(t F
-  . - r l


. , J 5  |


. , )  ) 3
. Jtl5-


. . ' " : t  8
&- u'


1 0 0
3 0 0
6 0 0


1 0 . 0 0


1 .
az .


6


o .


7 .


1 0
1 1 .
1 2 .


1 A


4 R


t o .


1 7 .
1 8 .
'19 .


20 .
2 1 .
z z .


24


26
27
2B
29
30
? 1


3 2 .


34.


36 .


^


7
36
4 l


5 3
57
6 3
66
67
a lu r  


u ) . t . . 1 { s


,81 '1'l u'"


9'1
95
9B
1 0 5
107
1 1 7
1 2 4
140
1 4 4
146
1 4 7
1 5 6
t o z


t o /


182
1 9 0
194
210
z t o


226
zzY


234


Report ing l imit  (mg/L) = 0.1


RecoverY (%) = #VALUE!
Prec is ion  (RPD)  =  #VALUEI
2nd source (%) = #VALUEI


Sample  vo lume (ml ) .  0 .50
Di lutron factor 1


Sample Set Descript ion:
Test No 686-48
Test Day 0 (1 1-30-07)
Species: Chironomus


Overlying water


NH3-N s tandard-  RICCA Lot  No 1607279
NH3-N 2nd source- RICCA Lot No 170842


Analyst
Date analysed.


RSC
12t3t2007
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Total  Ammonia-N in Water:  Computat ion Worksheet
Salicylate Method (SOP #54921


Result
Sample
descript ion


Di lu t i on  NHg-N
factor  ODoss (mg/L)


Standard  Cu i l€


Blank
1.0  mg/L  NHs-N Std
3 .0  mg/L  NHs-N Std .
6.0 mg/L NHa-N Std
'10 .0  mg/L  NHr-N Std


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l


5 0 mg/L 2nd source


- - - - -  o lou l ; t
0 . 3 1 4  3  0 0
0 6 4 8  6 0 0
1 . 1 0 0  1 0  0 0


0.321 2  94
0 . 3 1 4  2 . 8 8


0 . 5 2 5  4 . 8 1


0 800


x  .6c0


0 i00


0 200


1 .
t


.+.


6 .
7 .
8 .


1 0 .
1 1
1 2


.1 A


' 16 .


1 7
1 8
'19


2 0 .
2 1 .
a a


. A
z + .


2 5 .
z o .
) '7


4
7


36
A '


53
57
63
66
67
8 1


H'6 1 u,


9 1
95
9B
1 0 5
1 0 7
1 1 7
1 2 4
140
1 4 4
146
1 4 7
t c o


t o z


t o /


182
1 9 0
194
210
z t o


226
229
234


i < )


0 .000  ND
0 0 3 9  0 3 6
0.035 0 32
0 .056  0 .51
0.028 0.26
0.029 0.27
0.033 0.30
0.043 0.39
0.025 0 23
0 .030  0 .27
0.033 0.30
0.021 0 19
0.049 0.45
0.030 0.27
0.030 0 27
0.047 0 43
0 . 0 1 1  0 1 0
0.028 0 26
0 009 ND
0 028 0.26
0.026 0 24
0 . 0 1 3  0 . 1 2
0 .034  0  31
0 0 5 9  0 5 4
0 . 0 1  1  0  1 0
0.246 2.25
0 009 ND
0.024 0.22
0 .023  0  21
O.OOB ND
0 . 0 1 8  0 . 1 6
0 .012  0 . ' 1  1
0 0 3 0  0 2 7


Report ing l imit  (mg/L) =


RecoverY (%) =
Prec is ton  (RPD)  =
?nr l  c ,nr  t r r  e (o/^\  =


Sample  vo lume (ml )
Di lut ion factor


Sample Set Descript ion:
Test No.:  686-48
Test Day. 10 (12-10-07)
Species. Chironomus


Overlying water


0 . 1


9 6 9
2 . 2 0
Y O . Z


0.50
1


2B
29.
30.
3 1 .


33.
34.
35
36


NH3-N standard- RICCA Lot No 1607279
NH3-N 2nd source- RICCA Lot No. 1708420


Analyst.
Date analysed:


| f,',, -.
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Total  Ammonia-N in Water:  Computat ion Worksheet
Salicylate Method (SOP #54921


Result
Sample
descript ion


Di lu t ion  NHg-N
factor ODoss (mg/L)


Standard  Curue


Blank
1.0  mg/L  NHr-N Std
3 .0  mg/L  NHs-N Std .
6 .0  mg/L  NHs-N Std .
10 .0  mg/L  NH: -N Std .


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l .


5 .0  mg/L  2nd source


1 .
z .


6


6 .
7
8 .
I
'10


1 1 .
1 2 .


4 A


1 5 .
1 6 .
1 7
1 8 .
1 9 .
20 .
2 1
zz .
23 .
. A


2 5 .
z o .


27
28.
29.
30.
? 1


32
33.
3 4 .
3 5
3 6 .


A


7
36
4 Z


5 3
57
63
66
67
8 1  , . 1
r X - j , t  


' 9 . . . u


9 1
95
98
1 0 5
107
1 1 7
1 2 4
140
144
146
1 4 7
t c o


162
t o /


182
1 9 0
194
210
z t o


226
229
234


Report ing l imit  (mg/L) = 0 1


RecoverY (%) = #VALUEI
Prec is ion  (RPD)  =  #VALUEI
2nd sorrrce (o/n) = #VALUEI


Sample  vo lume (ml )
Di lut ion factor


Sample Set Descript ion:
Test No 686-48
Test Day 10 (12-10-07)
Species Chironomus


Overlying water


0 .50
1


NH3-N s tandard-  RICCA Lot  No 1607279
NH3-N 2nd source- RICCA Lot No. 1708420


Ana lys t :
Date analysed:


RSC
12t10t2007


SOP No 5492 Northwestern Aq uatic Sciences
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I tAW DATA D IV IDER PAGE
Test  No.  686-48


TEST DATA ANALYSIS RECORDS
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Test Number: 686-48 Freshwater Sediment Test
1 0-Day Chironomus d i lu tus


Water Quality Data
CLIENT


SMPL DESCRIP
1459G LW3-G6'�12-1


Overlying water
i  RepL'  DAY


. 1  5 1  4 0


I


6 .7  |  11 . i
6 .8  5 .91460G LW3-G622


1461G LW3-G625
1462G Lw3-G628
'1463G LW3-G623
1464G LW3-G638
1465G LW3-G785
1466G LW3-G786
146iG t-ws-cosz-t
1468G:;  LW3-G643
't469G LW3-G648
1470G LW3-G653
1471G LW3-G654
1472G LW3-G663
1473G LW3-G665
1474G LW3-G671
1475G LW3-G788
1476G LW3-G787
1477G LW3-G674
1478G LW3-G683
14ieG LW3-c685
1480G LW3-G689
'1481G LW3-G693
1482G LW3-G694
1483G LW3-G700


,1484G t-Wg-CZOZ
1485G LW3-G711
1486G LW3-G713
l ic LW3-c718
1488G LW3-G722
1489G LW3-G736
1490G LW3-G737
1508G Contro l


I  6 6  s . o
6 7  i  1 0 1
6  8  7 . 1
6 .8  5 .6
6 . i  


'  
9 .0


'  6 . 9  e . t
6 .7  6 .9


:,  a. i  4.7
I


6 .8  3 .7
i ; -


o . I  l . o


i  o a  4 a
t  1 .0  <0 .5


o .Y  z .o
6 .7  i  S .O
7.1 i  .0 .5
a.t i s.r
a i  I  t z


6.9  
-O.  


t
6 8  I  i t
7 i  '  3 . 1
6 .g  5 .8
o . Y  o .  I


6 .9  S .O
6 6  6 3
; a
o . I  o . Y


6 .7  9 .4
I  o .g  5 .2


6 . 8  7 . 9
6 . 7  1 1 . 1
6.7 lA.+
7 .4  ' 1 .3


NAS CLIENT
BKR SMPI  DESCRIP


411475G-� LW3-G788
7 1481G LW3-G693


36 1467G LW3-G637-1
qz lqzoG LW3-G653
53 1482G I LW:-COS+
57 1469G LW3-G648
63 1465G LW3-G785
66 1487G LW3-G71t
67 1488G LW3-G722
81 1474G LW3-G671
89 1464G LW3-G638
91-1480G LW3-G689
95  1486G LW3-G713
98 1460G LW3-G622


los tqae LW3-G683
107 1462G LW3-G628
117 1477G LW3-G674


22.5 7.5 ' �130


22.7  6 .7  150
23.0 6.5 140
22.8 6.5 145


6.9  0 .5  60
7.0  0 .5  43
6 . 9  0 . 8  5 1


8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 0
8 o
8 0
8 0
8 0
8 0
8 0


22.8  6 .7  140 6 .9  0  I  51


4 0 ;
30  


1


JU


JU


231 6 .8  140
22.9  6 .5  '160


23.2 7.0 140
22.8  6 .8  145
z J . u  o . o  r J c
22 .8  6 .7  140
23 .3  6 .9  3UU
23.1 6.4 140
23.0 6.9 140
22 .9  6  7  140
a a 1  a  I  l E fz z . r  t . t  r c u


2 2 . 6  6 . 8  1 8 0


6 . 9  0 . 3  4 3
6 . 9  0 7  5 1
6 . 9  0 . 4  5 1
6 . 9  0 . 6  6 0
6 . 9  0 . 5  4 3
6 8 0.5 5 ' �1
7 .2  0 . ' 1  43
6 9  0 8  5 1
7 . 0  0 . 5  6 0
6 9  0 5  4 3
6 9
7 . 1


0 . 8  6 0
0.2 5'1


40
40
JU
^ ;
J U


J U


30
40
30
40
4o
40
40
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Test Number: 686-48 Freshwater  Sediment  Test
1 0-Dav Chironomus d i lu tus


124 1508G Control
140 1472G LW3-G663
144 1484G LW3-G707
146 1461G LW3-G625
147 1466G LW3-G786
rSoir+ago r-wa-czao
162 1490G LW3-G737
167 1479GI tWa-GOaS
182 1459G LW3-G612-1
190  1476G LW3-G787
194 1471G LW3-G654
210 1485G LW3-G711
216 1468G LW3-G643
226 1483G LW3-G700
229 1473G LW3-G665
234 1463G LW3-G623


4l14Tsc LW3-c788
7 1481G LW3-G693


36 1467G LW3-G637-1
42 1470G LW3-G653
s3"1482G: LW3-G694
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105 1478G LW3-G683
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144 1484G LW3-G707
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147 1466G LW3-G786
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66 1487G LW3-G7' � l8
67 1488G LW3-G722
81 1474G LW3-G671
89 1464G LW3-G638
9' l  1480G LW3-G689
ss i4soc Lw3-G713
9S 1460G LW3-G622


tos i t+zac LW3-G683
107 1462G LW3-G628
i f i i r qzze  LW3-c624
124 I1OBG Control
140 1472G LW3-G663
144 1484G LW3-G707
146 1461G LW3-G625
147 1466G LW3-G786
r so taagc LW3-G736
162 1490G LW3-G737
167 1479G LW3-G685
1821459G' t  LW3-G612-1
190 1476G LW3-G787
194 1471G LW3-G654
210 1485G LW3-G711
216 1468G LW3-G643
226 1483G LW3-G700
229 1473G LW3-G665
234 1463G LW3-G623


4l147sc LW3-c788
7 1481G LW3-G693


36 1467G LW3-G637-1
42 1470G LW3-G653
53 1482G LW3-G694
57 1469G LW3-G648
63 1465G LW3-G785
66 1487G LW3-G718
67 1488G LW3-G722
81 1474G LW3-G671
89 1464G LW3-G638
gt  t+aoc LW3-G689
95  1486G LW3-G713
98 1460G LW3-G622


105 1478GI tWe-COeg
107 1462G LW3-G628
4fi rqztc LW3-c674
124 1508G Control
140 1472G LW3-G663
144 1484G IWa-CZOZ
146 1461G LW3-G625
147 1466G LW3-G786
156 1489G LWS-CZSO
162 14gOG ' LW3-GZSZ
167 1479G LW3-G685
182 145sG LW3-G612-1
190  1476G LW3-G787
194 1471G LW3-G654
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Test Number: 686-48 Freshwater Sediment Test
1 0-Day Chironomus d i lu tus
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Test  Number:  686-48 Freshwater  Sediment  Test
1 0-Dav Chironomus d i lu tus


226 1483G LW3-G700
229 1473G LW3-G665
234 1463G LW3-G623


4h475c LW3-G788
7 1481G LW3-G693


s6 14ozo Lws-coez-t
421470G LW3-G653
53 1482G LW3-G694
57 1469i,G Lws-co+a
63 1465G lWg-CZeS
66 1487G LW3-G71 8
67 1488G LW3-G722
81 1474G LW3-G671
89 1464G LW3-G638
91 1480G LW3-G689
95 ;1486c  LW3-c713
98 1460G LW3-G622


105:1478G LW3-G683
107 1462G LW3-G628
117"1477G LW3-G674
124 1508G Control
140i1472G LW3-G663
144 1484G LW3-G707
146 1461G LW3-G625
utluaae- Lws-ozao
156 1489G LW3-G736
162,1490G LW3-G737
167 1479G LW3-G685
182i 1459G LW3-COr Z-r
190 1476G LW3-G787
194 1471G LW3-G654
210 1485G LW3-G7'11
216 1468G LW3-G643
226'1483G LW3-G700
229 1473G LW3-G665
234 1463G LW3-G623


4l147sc LW3-c788
7 1481G LW3-G693


36 1467G LW3-G637-1
42 1470G LW3-G653
s3 1482G LW3-G694
57 1469G LW3-G648
63 1465G LW3-G785
66 1487G LW3-G71 8
67 1488G LW3-G722
81 1474G LW3-G671
89 1464G LW3-G638
91 1480G LW3-G689
95  1486G '  LW3-GZ1g
98 1460G LW3-G622
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Test Number: 686-48 Freshwater Sediment Test
1 0-Dav Chironomus d i lu tus


146 1461G LW3-G625
147 1466G LW3-G786
rso i+agG ' LW3-c736
162ilt490G |-WS-CZSZ
167 1479G LW3-G685
182 1459G LW3-G612-1
tgolt+zoG twg-Gzaz
194 1471G LW3-G654
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Test Number: 686-48 Freshwater  Sedi  ment  Test
1  0 -Day  i h r ronomus  d i l u tus
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Test  Number:  686-48 Freshwater  Sediment  Test
'1  O-Dav Chironomus d i lu tus


411475G LW3-G788
t i t+uG LW3-c693


:o-i+ozc LW3-c637-i
42 147oG LW:-COSO
53 1482G LW3-G694
57 1469G 1 LW3-G648
63 1465G LW3-G785
66 1487G LW3-G718
67 1488G LW3-G722
81 1474G LW3-G671
as t+o+c' Lws-cosa
91 1480G LW3-G6S9
95 1486G LW3-G71 3
98 1460G LW3-G622


toi i tqzac LW3-c683
107 1462G LW3-G628
117 1477G Lw3-c674
124 15OBG Control
140 1472c IWS-COO3
144 1484G .Wa-CZOZ
146 1461G LW3-c625
147 1466G LW3-G786
156 1489G LW3-G736
162 1490G LW3-c737
167 1479G LW3-c685
1B2ii4ssc tws-oorz-r
tgo'r+zoGl twa-czez
194 1471G LW3-c654
210 1485G LW3-G711
216 14dEG LW3-c643
226'1483G LW3-G700
229 1473G LW3-c665
234 1463G LW3-c623


8  9  2 3 . 0  6 6
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8  9  23 .2  5 .0
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8 9 23.1 5.6
8  I  23 .4  6 .1
8  9  2 3 . 3  6 0
8  I  2 3 . 2  6 1
8  9  2 3 . 2  6 3
8  9  2 3 4  6 2
8  I  2 3 . 4  6 3
8  9  2 3 . 6  5 6
8  9  2 3 5  5 9
8  9  23 .6  5 .9
8  9  23 .4  62
8  9  2 3 . 4  5 3
8  I  2 3 2  6 4
B  9  2 3 . 8  5 9
8  9  2 3 . 4  5 9
8  9  2 3 . 9  6 2
8  9  2 4 . 0  5 5
8  9  2 4 . 0  5 7
8 I  23.9 6.1
8 9 23.4 6.2
8  g  23 .4  58
8  9  2 3 3  5 7
R  O  ' 2 , 7  A q
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8 I  23.4 5.6
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B  1 0  2 3 2  4 6
8  1 0  2 3 . 1  5 0
8  1 0  2 2 . 9  5 3
8  1 0  2 2 . 9  4 . 7
8  1 0  2 3 . 1  5 4
8  1 0  2 3 . 0  5 4
8  1 0  2 2 . 9  5 5
8  1 0  2 3 . 0  5 4
8  1 0  2 3 . 2  5 6
8  1 0  2 3 . 2  5 . 7
8  1 0  2 3 . 5  5 6
8  1 0  2 3 . 4  5 7
8  1 0  2 3 . 4  5 . 6
8  1 0  2 3 . 0  6 2
8  1 0  2 3 2  4 6
B  1 0  2 2 . 9  6 9
8  1 0  2 3 . 9  5 . 8
8  1 0  2 3 . 0  6 0
8  1 0  2 3 . 0  6 2
8  1 0  2 3 8  5 2


4l�1475c LW3-c788
7 1481G LW3-c693


36 1467G LW3-c637-1
42 1470G LW3-c653
53 1482G LW3-G694
57 1469G LW3-c648
63 1465G LW3-c785
6611487c Lws-czr s
67 1488G LW3-c722
81 1474G LW3-G671
89 1464G LW3-G638
91 1480G LW3-G689
95  1486G LW3-G713


145
1 4 5
1 4 5
1 5 0
1 5 5
1 5 0
1 5 0
1 5 5
1 5 0
1 4 5
1 5 0
1 7 0
1 5 0
'155


1 5 0
1 5 5
1 5 0
t 3 )


1 5 0
t J : )


1 5 0
1 5 0
1 6 0


C I


5 1
5 1
4 3
^ ' 7


5 1
43
5 1
4 3


E,4


4 3
5 1


5'1
c t


43
5 1
c l


J I


3 l


c l


30
3o
30
40
30
30
40
30
30
30
3o
30
30
30
JU


4o
J U


30
J U


40
30
J U


40


6 . 8  < 0 . 1
6 . 7  0 . 4
6 . 8  0 . 3
6 7  0 5
o .  /  u . J


6 . 8  0 . 3
6 .7  0 .3
6 .8  0 .4
6 . 8  0 . 2
6 . 8  0 . 3
o . v  u . J
6 . 9  0 . 2
6 . 8  0 . 5
6 . 7  0 . 3
o . o  u . J
6 . 7  0 . 4
6 . 7  0 . 1
6 . 8  0 . 3
6 . 8  < 0 . 1
6 8  0 . 3
6 . 8  0 . 2
6 8  0 1
6 . 7  0 . 3


98 1460G LW3-G622
105 1478G LW3-c683
107,1462G LW3-G628
117 1477G LW3-c674
12+ tsoac Contro
140 1472G LW3-c663
144 1484G LW3-c707
146 1461G LW3-c625
147 1466G LW3-G786
156 1489G LW3-c736
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Test  Number:  686-48 Freshwater  Sediment  Test
' l  0-Dav Chironontus d i lu tus


162 1490G LW3-G737
167 1479G LW3-G685
182 1459G LW3-G612-1
190,1476G .W3-CZAZ
194 1471G LW3-G654
210 1485G LW3-G711
216 1468G LW3-G643
226 1483G LW3-G700
229 1473G LW3-G665
234 1463G LW3-G623


8
8
8
8
R


8
8
8
8
6


Mean 23.2
I  so 0.4


N  J O J


Min I  22 .1
Max 24.1


6 7  0 . 5
6 7  0 . 1
6 . 8  2 . 3
6 . 8  < 0 . 1
6 .7  0 .2
6 . 8  0 . 2
6  8  < 0 . 1
6 7  0 . 2
6 . 7  0 . 1
O . I  U , J


o . Y


u .  I


oo oo
6 7  < 0 . 1
I J  Z . J


1 0  2 3 . 9
10 237
10 23.0
10 23.0
10 ,  23.0
1 0  2 3 . 5
1 0  2 3 . 4
10 23.0
10 23.4
10 23.1


4 .8
o . z
o . z


5.6
5 . d


o .z


u.o
363
A E


t . o


1 6 0
1 5 0
145
145
145
1 5 0
145
145
145
1 5 0


1 5 3
:o
66
1 3 0
380


5 1
5 1
43
J I


J I


J I


5 1
5 1


c l


50
4
66
4 3
60


i


6 . 8
- t l
v , 1


l


r ,  l' 7 7


40
30
io
30
30
JU


30
3o
30
4o


33
c
^^
oo


JU


50


_


J J


<0 .5
16.4


Qaaa  t+L  a t  50







I IAW DATA D IV IDER PAGE
Test  No.  686-48


CHAIN-OF-CUSTODY RECORDS
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RAW DATA _ REFERENCE TOXICANT TEST







NORTHWESTERN AQUATIC SCIENCES


Test  No 999-2363 C l ien t


PROTOCOL NO. NAS-
ACUTE TOXTCITY TEST (ALL SPECIES)


A ^  - r ^ ^ +
U U  I U 5 T


4 .1  
\ .  


t


' '  o ' t 'Lvt '?2


lnvestigatorP 
u'i 


t^u,' ' ' '*


S n o c i o q


(  rangef rnd ing /de f tn i t i ve) Test Length (hr)
Chironomus dilutus


STUDY MANAGEMENT
Cl ren t .  QC tes t
C l ien t  s  S tudy  Mon i to r QC test
Test ing Laboratory: Northwestern Aquat ic Sciences
Test Locat ion Newport Laboratory
Laboratorv's Studv Personnel


/  \ !
-  |  t - t ^ ^ ^ " . , V l
u . J .  i l  t 5 5 d I  lProj Man /Study Dir


QA Officer Nemeth
1
3 /Y1 , S ,0,.ry',,naa a1 >1'LLe.-


S tudy  Schedu le .
Tes t  Beg inn ing


TEST MATERIAL
Descr ip t ion :
NAS Sample  No
Date  o f  Co l lec t ion
Date of Receipt:


l t -?r t l -D 7 ICLO


i4l ly r
Potassium Chloride Crystals - Lot No.: df S > C" ?


Test  End ing t L -  4  4 + l l  L c


T c m n e r a i r  r r e  r d e o  C ) :g L v I v  
\ v v Y  


v /


Disso lved oxygen (mg/L)
p H :
Corlduct lv i ty (umhos/cm)
Hardness  (mg/L) :
A lka l rn r ty  (mg/L)
Sa l rn i ty  (pp t )
To ta l  ch lo r ine  (mg/L) .
To ta l  ammonra-N (mg/L)


DILUTION WATER
Descr ip t ion


T . ^ ^ + - ^ ^ + -
I  t c d U  I u r t )


Moderatelv hard svnthet ic water
Date of Preparat ion/Col lect ion: / / -  L+aa ,
Water  Qua l i t y  Cond (umhos/cm) :  .?> f  Sa l in i ty  (pp t ) l  - -  lpH 6  3


Hardness  (mg/L  as  caco: ) .  3e  A lka l in i ty  (mg/L  as  cacoa) :  "o
Aerated > 1.1 hrs


TEST LOCATION
Test  conducted
Randomiza t ion


in  (c r rc le  one)
c hart :


room 1 trai ler water bath other:


Error  codes .  1 )  Cor rec t ion  o f  handwr i t ing  er ro r
2)  Wr i t ten  in  wrong loca t ion ;  en t ry  de le ted
3)  Wrong da te  de le ted ,  rep laced w i th  cor rec t  da te
4)  Er ro r  found in  measurement ;  measurement  repeated


J C L)J a 1.2 ' ; ' L ,5 L L'5 d l a t e


a 5 ' t . 5 ) t ,  z ' > Z o i o F .LL l u


5 t z { t 2 5 J L,' Z e 2 " t 5- t .  z 5 ,/ F


L L ' .>
' L , >


I J L 'a) i o $ 2,.5
'Lt") t . ' z ' ;


2:u /C J z ( d r''
--5 i . ' L> ' " ) - ,> :) d


t > *
'Li' t ? l c LL 'J | . L | ; (, '>


Page 1 of 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-
ACUTE TOXICITY TEST (ALL SPECIES)


Test  No 999-2363 C l ten t QC Test lnvest igator


TEST ORGANISMS
Chironomus diluttts A n a ' 3rd instarSpecies


Source NAS cultures Date received


Accl imation Data


Pho tope r rod  du r i ng  acc l tma t l on  l y  ) i


TEST PROCEDURES AND CONDITIONS
Test concentrat ions (50% series recommended). 2 0 ,  1 0 , 5 , 2  5 ,  1  2 5 , 0  g l L


Date
Temp.


t  u s ! 4 .  v , /


D O
\ r r r v , L / p H


Cond.
umhos/cm


Hardness
(mo/L)


A lka l in i ty
(mq/L)


Feed ing Water
cnanqe


r l - t . l - d ) - l ,a $ , i 1.4 t 1 5 Animals fed Tetra Fin t


l -  L t ' c ' LO.  + t.; 1 , t i t 5 .1 , 5L and Selenastrum


t l - L b L c , 7 A L 1,5 l 7  L ) Detai ls recorded on e >


i t -zo - t7 ? i , 1 ' 6 ,L 1 . b , L t ' 5 Chironomid cul ture e ' >


a - Z t - c + Lo.( l ' t .1 ? . + t b Q 5 r +() data sheets


tl - 1i 1-L?. 7 t ; b A . u 7 . b l ( t  ) e 5


Mean ?r"cl 7 4 '1.5 "  t . 4 4 + 1 5
S . D A , L t t ) o , L 5
( N ) (, (. l- (- . .7


L, L


Test  chamber  30  ml  P las t ic  cuPs
1 0


Test  vo lume:  20  ml
Organ isms/ t rea tment :  10  (1 / reP)Repl icates/treatmenl


Test water changes:
F a o d i n n
I  v v v , ' , : J 0 25  ml  Pr ime Trop ica l  F lakes . (49 /L)  suspenston


Aerat ion during test
on davs 0 and 2


Dura t ion :  24-hr ,  48-
Beaker  p lacement  S t ra randomiza t lon


Test temperature (deg.C)


MISCELLANEOUS NOTES


Test  so lu t ion  Preoara t ion
Work ing  s tock  D isso lve  10g KCI  c rys ta ls  in  d i lu t ion  water  and d i lu te  to  500 mL


Fina l  conc  :  20  q lL


Test concentrat lon
(o /L)


2 0
4  t a' r : > "  


"  1  l u
- r .  t '  A


. l -  2 "  r


1 . 2 5
0


KClworkrng  s tocK
(ml /200m1)


200
1 0 0
50
2 5


1 2 . 5
0


ml of di lut ion water
oer  200 ml


0
1 0 0
1 5 0
1 7 5


187.5
U


P  ) 1 A  . /  a f Revised 12-5-01







| {ORTHWESTERN AOUATIC SCIENCES PROTOCOL NO-  NAS-
ACUTE TOXTCTTY TEST (ALL SPECIES)


Test  No 999-2363 C l ien t QC Test


D A I L Y  R E C O R D  S H E E T
t i a y 0 ( n  l h t 6 e e m er


uonc.
( q / L )


r e m p .
( d e q . C )


U U
( p p m )


Uono
(umhos/cm) p H


Haroness
(ms/L)


ArKai lnr ly
(mq /L ) Comments


1 2 0 t27 . ' ]a 4"5 l 5 ' t  5 c t r . r t '66
$st


2 1 0 t2,5 3.r- I  L< ?t ) 8 , t
3 5 ' 2 2 " A 3. ' ; ? ? 2 - r t . l
A  / ) E .


) '2 .* f r< . l  1 t { ) 9 l
5  1 . 2 5 7 i . . A , G "l 


, t-'
6 . 0 2L.C7


' t . b
} tC>


' i. t q 4 * f


Al l  an ima ls  fed  0  25  ml  Te t ra  F in  suspens ion  In i t ia ls .  6 r i


/*) Temo Beak O C


T e m p  B e a k e r  ( " C )  L }  t


?-3 "t


S D
n


/  - t -


0 I t


t c ' 3


(1 |


J


. { .  r
0 . u
r D


-l 
.r1


( t -


I L \


Page 3  o f


Temp Beaker


Dav 4 (  h 14 lA T o m n  R a a k o r  / o f ) a , 0
U O N C .


( o / L )
l e m p


\ u u q  u /


UU
( p p m )


Cond
(umhos /cm) p H


Haroness
(mgi l )


AlKa l tn t t y
(mq /L ) Comments


1 2 0
2 .  1 0
3 . 5 2 i . Y 1 . v t  l lY t , " . 7
4  2 5 L 4 V 7 . ' 3 4 b \ c 5 - '


.1 , !,t'


5  1 2 5  a :8-: +( 'l 
..tr L4 ' t  C :tr t-


6  0  t r - ' 4  r ' '24.-t 1,': 4i5' ; { l


1 . 4 5
"1,+ ' 11 .


n * 7
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NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST


Test  No 999-2363 C l ien t QC Test


PROTOCOL NO. NAS-
( A L L  S P E C I E S )


Investrgator


DAILY RECORD SHEET -  Surv ivors
0 ( t l  / r c l c as


Conc
(s/L)


Surv ivors  in  Reo l ica te : Total
1 2 J 4 5 o 7 8 o 1 0


1 2 0 I I I \ 0


2 .  1 0 I l , I t A


3 . 5 I I t C


I I I I I


5  1 . 2 5 I I I


6 0 I I I I t o
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NORTHWESTERN AQUATIC SCIENCES-


TOXICITY TEST REPORT


TEST IDENTIFICATION
Test No.: 686-49
Title: Toxicity of Portland Harbor RI/FS freshwater test sediments using a 28-day amphipod, Hyalella azteca,


sediment bioassay
Protocol No.: NAS-686-HA4c. Based on ASTM 2001 (Standard test method No. E1706-00), Am. Soc. Test.


Mat. Phila.. PA. and EPA Method 100.1 EPA/600/R-99/064, 2000). This protocol can be found in Appendix


A of the Portland Harbor RI/FS Round 2 Quality Assurance Project Plan Addendum 10: Round 38


Comprehensive Sediment and Bioassay Testing (Draft), December 17,2007 .


STUDY MANAGEMENT
Studv Sponsor: Windward Environmental, Inc., 200 West Mercer Street, Suite 401, Seattle, WA 98119.


Sponsor's Study Monitor: Ms. Helle Andersen
Testing Laboratorv: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365


Test Location: Newport laboratory
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Man./Study Dir.; L.K. Nemeth, B.A., M.B.A., QA
Officer; R.S. Caldwell, PhD, Sr. Toxicol.; G.A. Buhler, B.S., Aq. Toxicol.; M.S. Redmond, M.S., Aq. Toxicol.;


S.J. Gage, B.A., Sr. Tech.; L.P. Sandoval, B.S., Tech'
Study Schedule:


Test Beginning: l2-7-07,1400 hrs.
Test Ending: 1-4-08, 1320 hrs.


Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to


Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd.' Newport, OR


97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR


Part792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the


study was performed in accordance with the protocol and standard operating procedures. This report is an


accurate reflection ofthe raw data.


TEST MATERIAL
Test Sediments: Porlland Harbor RI/FS freshwater test sediments. Details are as follows:


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


Test No. 686-49


1465G
LW3-G785


11114107
r1t17 t07


1492G
LW3-G74r


rUr6t07
t1 l11 l0 l


1497G
LW3-G612


11115101
1U17107


1 5 1 3 G
LW3-G670


1|26107
11127107


r466G
LW3-G786


t1n4t07
11117101


1493G
LW3-G745


rUr6t07
ty r7 t01


1509G
LW3-G761


rU26l01
11121107


1 5 1 4 G
LW3-G684-t


1v26t07
t l t27 t07


1415G
LW3-G788


tl l t5 l07
t |17107


1494G
LW3-G656


tur6107
r1 l17 l07


1 s 1 0 G
LW3-G769


11t26t01
tU21l07


l 5 l 5 G
LW3-G746


tU26l01
t l l27l07


1416G
LW3-G787


tUt5 l07
tU17 l07


1495G
LW3-G744


tU16107
111t7101


1 5 1  1 G
LW3-G7"72


11/26101
1U21107


1 5 1 6 G
LW3-G750


tU26l07
rU27l07


1491G
LW3-G740


t1n6t07
lU17 l01


1496G
LW3-G675


t1115107
tUr7t01


l 5 l 2 G
LW3-G775


l l t26t07
11t27 t07


1 5 1 7 G
LW3-G751


11126101
1U27 tjl
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NORTHWESTERN AQUATIC SCIENCES


NAS Sample No.  1518G 1519G 1520G 1521G 1522G
Description LW3-G752 LW3-G755 LW3-G763 LW3-G766 LW3-G756
Collection Date 11/26107 11126107 11126107 11126107 11126107
Receipt Date 11/27107 ll l27l01 11121107 11127107 11127107


NAS Sample No. 1526G 1527G 1528G 1529G 1530G
Description LW3-G613 LW3-G776 LW3-G171 LW3-G778 LW3-G119
Collection Date l2l5l0l 1215107 1215107 l2l5l07 l2l5l07
Receipt Date 1216107 1216101 1216107 1216101 12/6101


NAS Sample No. 1531G 1532G
Description LW3-G780 LW3-G781
Collection Date 12/5107 l2l5l07
Receipt Date 1216107 1216107


Control Sediment: The negative control sediment (NAS#I508G) was collected on 11-21-07 from ararea
approximately one mile east of the Hwy. 101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR.
Treatments: Homogenized at test set up by mixing using stainless steel implements.
Storage: All test and control sediments were stored at 4oC in the dark in capped containers until used.


TEST WATER
Source: Dechlorinated Newport, OR tap water.
Dates of Collection: Fourteen batches of test water were collected between 12-5-07 and 12-28-07
Water Qualifv (fnean 1 S.D.):


pH:  7.3 t  0 .2 (n:1a)
conductivity: 143 ! 4 pmhos/cm (n:14)
'hardness: 


34 + 0 mglL as CaCO3 (n:14)
alkalinify: 36 ! 5 mglL as CaCO3 (n:14)
chlorine: All batches were <0.02 mg/L.


Pretreatment: Dechlorinated and aerated >24 lv.


TEST ORGANISMS
Species: Hyalella azteca, amphipod.


Age/Stzq: 7-8 days old
Source: Chesapeake Cultures, Hayes, VA; received 12-5-07 and 12-6-07. Animals were shipped in two batches
due to addition of extra test sediments. Animals were from same culture.
Acclimation: Holding conditions prior to testing averaged: temperature, 18.7 + 3 .7"C; dissolved oxygen, 1 1 .7
+ 3.8 mg/L; pH,7.6 + 0.4; conductivity, 435 x116 pmhos/cm; hardness, 150 t 54 mg/L as CaCO3; and
alkalinity, 163 + 61 mg/L as CaCO3. Half of the water was replaced daily with dechlorinated Newport, OR tap
water during holding. Animals were fed YTC daily during holding. Photoperiod, 16:8, L:D.


TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol for a more detailed description of the test procedures used in this study.


Test Chambers: 300 ml high-form glass beakers
Test Volumes: I 00 ml sediment layer; 17 5 rnl test water.
Replicates/Treatment: 8
Organisms/Treatment: 80
Water Volume Changes'.2 water volumes per day
Aeration: None.
Feeding: Animals are fed 1.0 ml of YTC suspension per beaker daily.
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Effects Criteria: 1) survival after 28 days, and 2) average individual biomass (based on dry weight) aftet 28


days. Death is dehned as no visible movement or response to tactile stimulation. Missing organisms were


considered to be dead.
Water Oualit-y and Other Test Conditions: The temperature, dissolved oxygen, conductivify, pH, hardness,


alkalinify and ammonia-nitrogen were measured in the overlying water of one replicate test container per


freatment on days 0 and 28 of the test. Temperature was measured daily, dissolved oxygen and pH three times


per week, and conductivity weekly, in the overlying water of one replicate test container per treatment.


Interstitial ammonia and pH were measured in the bulk sediment. Hardness and alkalinity were measured with


titrimehic methods. Interstitial water samples from bulk sediments were obtained by centrifugation, or by


settling in the case of very sandy sediments. Total ammonia-N was measured using Hach reagents based on


the salicylate (Clin. Chim. Acta 14:403, 1 996) colorimetric method. Samples were not distilled prior to


analysis. The photoperiod was 16:8, L:D.


DATA ANALYSIS METHODS
Survival and mortality were calculated for each replicate as follows:


percent survival : 100 x (number surviving/initial number tested)
peroent mortality: 100 x (number dead/initial number tested)


average individual biomass : (frnal wt. - tare wt.)/number weighed,
wnere:


final wt. : tare wt. + dry weight of organisms recovered on day 28, in mg


Means and standard deviations for the biological endpoints described above, and for water quality data, were


computed using Microsoft Excel 2000.


PROTOCOL DEVIATIONS
' 


I . On day 12 the temperature of one beaker was 2 I .9oC, which is slightly under the protocol limit of 23 +


loc .
2. One beaker inadvertently received 11 animals at test initiation and another received 12 instead of the


protocol designated 10.


REFERENCE TOXICANT TEST
The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the


performance of the test organisms used in the sediment toxicity test. The performance is evaluated by


comparing the results of this test with historical results obtained at the laboratory. A summary of the reference


toxicant test result is given below. The reference toxicant test raw data are found in Appendix IL


Test No.: 999-2365
Reference Toxicant and Source: Potassium chloride, KCI (Fisher, Lot No. 045168).


Test Date: 12-7-07
Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q@ deionized water.


Result: 96-hr LC50, 0.38 g/L. This result is within the laboratory's control chart waming limits (0.28 to 0.53


ctL).


TEST RESULTS
Observations of water quality in the overlying water throughout the test are summarized in Table 1. A detailed


tabulation of the water quality results by sample and test day can be found in Appendix IL lnterstitial ammonia


measurements and pH for bulk sediments are listed in Table 2. The means and standard deviations of percent


mortality of Hyatetla exposed for 28 days to sediments, and the growth measured as dry weight are summarized


in Table 3. Detailed data organized by sample and replicate, and summary statistics for these observations, are


given in Appendix II.


All water quality observations of overlying water temperature and dissolved oxygen were within the protocol


specified ranges except as noted above under Protocol Deviations. Ammonia-N in the overlying water ranged
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from <0.1 to 0.6 mgil in all day 0 and day 28 observations. Interstitial bulk sediment values for ammonia-N


ranged from <0.5 to 11.2 mglL.


The test met the acceptability criteria specified in the test protocol with 100.0% control survival (>80% required).


The reference toxicant (posiiive control) LC50 result was within the laboratory's control chart limits (0.38 g/L;


control chart mean + 2 S.D. : 0.40 t 0. 13). It is concluded, therefore, that the test has developed fully acceptable


data for use in making management decisions'


REFERENCES
ASTM. 2003. Standard Test Methods for Measuring the Toxicity of Sediment-Associated Contaminants with


Fresh Water Invertebrates. ASTM Standard Method No. E 1706-00. Am. Soc. Test. Mat., West


Conshohocken, PA.


U.S. EpA. 2000. Section 11, Modification of Test Method 100.1, Hyaletla azteca 10-d Survival and Growth


Test for Sediments, pp 47 -54In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment-


associated Contaminants with Freshwater Invertebrates (Second Edition). EPA/600/R-99/064.


portland Harbor RI/FS Round 2 Quality Assurance Project Plan Addendum 10: Round 38 Comprehensive


Sediment and Bioassay Testing (Draft), December 17 ,2007 '


STUDY APPROVAL


roj ect Manager/StLrdy Director


Assistant Laboratory Director
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Table 1. Summary of water quality conditions during tests of the amphipod, Hyalella azteca, exposed to


freshwater sediments.


Water Qualiry Parameter


Temperature ('C)
Dissolved oxygen (mg/L)


Conductivity (pmhos/cm)
pH
Hardness (mg/L as CaCO3)
Alkalinity (mg/L as CaCO3)


Mean + S.D.


22.8 + 0.4
6.5 + 0.5
1 5 3  + 1


7.9 + 0.2
4 9 + 1
4 3 ! 1 2


Minimum Maximum


21.9
5 .0
140
6.5
5 +


30
<0. I


24.0
8 .0
190
7.5
68
I J U


0.6


957
429
231
429
66
66
66Total ammonta (mg,lL


Table 2. Interstitial ammonia-N and in bulk test sediments at the time of test setu


NAS le Desc Ammonia


1 508G
1465G
1466G
),415G
r476G


t . 4


10.0
4.2
0 .6
4.0


1 .2
6 .5
6 .6
6.8
6 .5


Control
LW3-G785
LW3-G786
LW3-G788
LW3-G787


1491G
1492G
r493G
1494G
1495G


LW3-G740
LW3-G741
LW3-G745
LW3-G656
LW3-G744


6.7
6.3
5 . 5
9.0
8 .2


6.6
6 .5
6 .6
6 .5
6 .6


1496G
r497G
1509G
1 5  1 0 G
1 5 1  1 G


' l A


5 . 3
4 .8
7 .0
/ . 6


6.9
6 .7
6 .7
6 .6
6 .5


LW3-G675
LW3-G672
LW3-G767
LW3-G769
LW3-G772


1 5 1 2 G
1 5 1 3 G
1 5 1 4 G
1 5 1 5 G
1 5 1 6 G


t . )


1.4
5 . 9
7 .5
6 .9


6 .6
7 .2
6.6
6 .7
6 .8


LW3-G115
LW3-G670


LW3-G684-l
LW3-G746
LW3-G750


1 5 1 7 G
1 5 1 8 G
1 5 1 9 G
1520G
1 5 2 1 G


5.0
1.6
5 .9
rt.2
3.0


6 .7
6 .7
6 .7
6 .6
6 .8


LW3-G751
LW3-G152
LW3-G755
LW3-G763
LW3-G766


t522G
r526G
1527G
1528G
1s29G


5 . 2
5.2
2 .4
1 . 0


<0.5


6.7
6 .7
6 .9
7 . 1
t . L


LW3-G756
LW3-G613
LW3-G776
LW3-G777
LW3-G778


r 530G
1 5 3 1 G
I 532G


t .2
) .  t


3.9


6 .8
6 .8
6.9


LW3-G779
LW3-G780
LW3-G781
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Tabte 3. Mortattty


NAS So-pl" No. Sample Description Average Percent Average dry


mortality (Mean + wt/amphipod (mg)


Mean + SDSD


1508G
1465G
1466G
1475G
1476G


Control
LW3-G785
LW3-G786
LW3-G788
LW3-G787


0.0  r  0 .0
15.0  !27 .3
15.0  t  9 .3
10.0  r  10 .7
8 .8  r  14 .6


0 .21 !0 .02
0.18  t  0 .06
0.18  r  0 .02
0 . 1 8 1 0 . 0 3
0.14  r  0 .02


1 4 9 1 G
1492G
1493G
1494G
1495G


LW3-G140
LW3-G141
LW3-G745
LW3-G656
LW3-G744


1 3 . 8  t  1 3 . 0
1 1 . 3  r  1 3 . 6
10.0  r  14 .1
1 2 . 5  r  1 8 . 3
10.0 r  12.0


0 .19  t  0 .03
0 . 1 5 1 0 . 0 2
0.16  r  0 .02
0.16  t  0 .02
0 . 1 6 1 0 . 0 2


t496G
1497G
1509G
1 5 1 0 G
1 5 1  1 G


LW3-G675
LW3-G612
LW3-G767
LW3-G769
LW3-G772


1 2 . 5  t  1 1 . 6
1 1 . 3  t  9 . 9
6 .3  1  10 .6
8 .8  t  14 .6
7 .5 x l l .6


0 .17  t  0 .02
0.14  r  0 .02
0.18  r  0 .02
0.18  t  0 .03
0 . 1 8 1 0 . 0 2


1 5 1 2 G
1 5 1 3 G
1 5 1 4 G
1 5 1 5 G
1 5 1 6 G


LW3-G715
LW3-G670


LW3-G684-1
LW3-G746
LW3-G750


10.0  r  16 .0
1 3 . 8  r  1 1 . 9
6 .3  t9 .2
8 .8  r  9 .9


1 6 . 3  r  1 3 . 0


0 .16  r  0 .03
0 . 1 7 1 0 . 0 3
0.16  t  0 .02
0 . 1 6  +  0 . 0 1
0.16  t  0 .02


1 5 1 7 G
1 5 1 8 G
1 5 1 9 G
1520G
1521G


LW3-G751
LW3-G1s2
LW3-G755
LW3-G763
LW3-G766


10.0 r  9 .3
15 .0  r  16 .9
12.5 ! 12.8
1.5 + 10.4
10.0 1 12.0


0.19  t  0 .02
0.15  r  0 .03
0 . r 7  ! 0 . 0 2
0.17  +  0 .03
0 . 1 1  ! 0 . 0 2


t522G
t526G
1527G
1528G
r529G


LW3-G756
LW3-G613
LW3-G716
LW3-G777
LW3-G778


20.0 !  14.r
l  l . 3  r  8 . 3
16.3 !34.6
22.5  !27 .6
8 . 8  t  1 1 . 3


0 .19  r  0 .01
0.15  t  0 .02
0 . 1 7  ! 0 . 0 2
0.24 X0.07
0 . 1 8  t  0 . 0 3


1530G
1 5 3  l G
1532G


LW3-G779
LW3-G780
LW3-G781


1 6 . 3  r  1 8 . 5
3 . 8  ! 1 . 4


13.8  L23.9


0.19 t  0.04
0.20 r 0.04
0.16  r  0 .03


Test No. 686-49 Page 6 of6







APPENDIX I


PROTOCOL


NAS-686-HA4c. This protocol can be found in Appendix A of the Porlland Harbor RI/FS
Round 2 Quality Assurance Project Plan Addendum l0: Round 38 Comprehensive


Sediment and Bioassay Testir-rg (Dral i),  December 17.2007 .







APPENDIX II


RAW DATA







RAW DATA DIVIDER PAGE
Test No. 686-49


TEST DESCRIPTION, MONITORING, AND RESULTS
BENCHSHEETS







NORTHWESTERN AQUATIC SCI  ENCES PROTOCOL NO. NAS-XXX-HA4o


Test No. 686-49 Cl ient


HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward Environmental
ur.:--ri .,ll


Invest igatorL1a' "  
7 'u"


STUDY MANAGEMENT
Client:  Windward Enviromental ,  200 West Mercer Street,  Suite 401 ,  Seatt le,  WA 981 19


Client 's Study Monitor:  Ms. Hel le Andersen
Test ing Laboratory: Northwestern Aquat ic Sciences
Test Location: Newport LaboratorY
Laboratory's Study Personnel ,  r t


Pro j .  Man. /S tudy  D i r  G J  l r i ssar r i - -
QA Officer L .K.  Nemeth


1 . Z


4
o


8


Study Schedule:
Test Beginning:


TEST MATERIAL


t z '  1  - t ' T l 4 L t  O Test  End ing l . - - l - c . 5  t b L a


General descr ipt ion (see sample logbook/chain-of-custody for detai ls)


1  508G 1 465G t r+oo\ .1 l 4  /  C L r 1476G
Cont ro l L\ /3-G785 LW3_G786 LW3-G788 LW3-G787


NAS Sample No
Descript ion.
Collection Date:
Receipt Date:


1 1 t 2 1 t 4 7 1 1 t1 4t07 11t14107 1 I  t15 tO7 11t15t07
1 1  t 2 1  t 0 7 1 1 t17 t07 11t17  t07 1 1  t 1 7  1 0 7 11t17107


NAS Sainple No.:
Descript ion:
Collection Date.
Receipt Date:


LW3-G740
11t16107


1491G 1492G 1 493G 1494G 1495G
M/3€744LW3-G741 LW3-G745 LW3-G656


11t16107 1 I  t16t07 11t16 t07 11t16t07
1  1  t 1 7  t 0 7 1 1 i 1 7  t 0 7


1497G 1 509G I  C  I U L J 1 5 1  1 G
LW3-G672 LW3-G767 LW3-G769 LW3-G772


11t26107 11t26t07 11t26t07


1 1  t 1 7  t 0 7 1 1 t 1 7  t 0 7 11t17 t07


NAS Sample No.:
Descript ion:
Collection Date:
Receipt Date:


LW3-G675
1496G


1 1 t 1 5 t 0 7 11t15107
1 1 1 1 7 t 0 7 1 1 1 1 7 1 0 7 11 t27  t07 11 t27  t07 11t27t07


NAS Sample  No. :
Description:
Collection Date:
Receipt Date:


I 3  I Z \ J I C  I J \ , 1514G 1  5 1 6 G
LW3-G775 LW3-G670 LW3-G684-'1
11t26t07 11t26t07 11t26t07
11 t27 107 11t27107 11 t27  t07


LW3-G746 LW3-G750
11t26t07 11t26t07
11t27107 11t27 t07


l 3  /  . - r


MR€751
l i l  l d r r 1 5 1 9 G I  C Z U U 1521G


LW3-G752 LW3-G755 LW3-G763 LW3-G766
NAS Sample No
Description:
Col lect ion Date:
Receipt Date:


11 t26 t07 11 t26 t07 11t26t07 11t26t07 11t26t07
11 t27 107 11t27 t07 11t27 t07 11 t27  t07 11t27t07


Error codes: 1) correction of handwrit ing error
2) writ ten in wrong locatton, entry deleted
3) wrong date deleted, replaced with corrrect date
4) errorfound in measurement; measurement repeated Page 


'1 
of 1' ' l







NORTHWESTERN AQUATIC SCIENCES


Test No 686-49 Cl ient


HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Windward Environmental


PROTOCOL NO. NAS-XXX-HA4c


Invest igator


TEST MATERIAL CONTINUATION SHEET


1522G I  czou t S z t v I  c z d b 1529G
LW3-G756 LW3-G613 LW3-G776 LW3-G777 LW3-G778


NAS Sample  No
l - ) ocn r i n t i nn


Col lec t ion  Date :
Rane in t  l - ) a t e '


1 1 t 2 6 t 0 7 12t5t07 12t5t07 1215t07 12t5t07
1 1 t 2 7  t 0 7 12t6 t07 12t6t07 12t6t07 12t6t07


1 530G I C J  l t r 1532G
LW3-G779 LW3.G7BO LW3-G781


NAS Sample  No .
Descript ion
Col lect ion Date
R o n a i n t  l - ) a t e


12t5t07 12t5 t07 12t5t07
12t6 t07 12t6t07 12t6t07


NAS Sample  No
T \ ^ ^ ^ . i ^ + ; ^ ^
u g J u r  r v u u r .


Collect ion Date:
R a c o i n t  l - . ) r i o


NAS Sample  No
n ^ ^ ^ . ; A + ; ^ ^ .
[ J c J u r  r P L r u r  I


Col lec t ion  Date :
Q o n o i n i  l - ) r i o '


NAS Sample  No
l - . ) a c n r i n i i n n '


Collect ion Date.
Q o n o i n t  D a i o '


NAS Sample  No
D o c n r i n t i n n


Col lec t ion  Date
Rana in i  l - )a tp


NAS Sample  No
F \ ^ ^ ^ - i ^ + i ^ n
u c J u r  r P U U r r .


Collect ion Date
R o e o i n t  l . ) : i o


NAS Sample  No
n ^ ^ ^ , ; ^ f ; ^ ^
U E J U r  r P L r U r  r .


Collect ion Date:
R o n o i n t  l - ) a l a '


of 1' lPage







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-49 C l ien t Windward  Env i ronmenta l Invest igator


Descriot ion


b > l \ a l L  F r t i €  A ^ u i )


D wl 1;t^[t:L-.c- (LAt\^ 9


SAr.Llxr ,wtd rr . H t d-a N 'i i{ |


I Routt ND/  Z1 E Pt4,u7' '2864/.5


74vf1 lots,,t4


m


y'oL!4 E/ ta 1.


SEDIMENT DESCRIPTIONS _-  SUPPLEMENTAL NOTES


of 7'l?age  2







NORTHWESTERN AQUATIC SCI  ENCES


Test  No.  686-49 C l ien t


PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28_DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l Investrgator


TEST WATER
Source Dechlor inated Newport,  OR tap water
Date of Col lect ion/Preparat ion:


pfl


Cond (umhos/cm2)
Hardness  (mg/LaO
Alka l in i ty  (mg/L)


n  ^ - ^ r ^ J  \  a /  L - ^
n u t d t u u  -  z a  t | >Treatments.


TEST ORGANISMS
Species
Source :


Acc l imat ion  Data


Hyalella azteca D a t e  r e c e i v e d .  t L - ' - c 1 ,  t z - L  - .  +
Chesapeake Cu l tu res  Hayes  VA


Cond
u m nos/cf 'n amount  I  descr io t ion


Alkal ini ty


RE<Eru,Lr . -


D h n i n n o r i n d  r l r r r i n g  a C C l i m a t i O n .  $ . . " 6  ,  L  i  D|  | , v L v v v ,


TEST PROCEDURES AND CONDITIONS
Test  chambers :  300 ml  g lass  beakers
Test  vo lumes.  100 ml  o f  tes t  sed iment ;  275 ml  to ta l  vo lume
Replrcates/treatment.  8) n Organisms/treatment:  (AO) f  o ( i t ' /E€ r)
Tes t  water  changes.  Twice  da t ly
Aera t ion :  on ly  r f  DO fa l l s  be low 2 .5  mg/L
Feed ing  everyday  beg inn ing  w i th  day  zero
Test  tempera tLr re  (deg C)  23


Cont ro l  Sed iment .
Source


Beaker placement: Total random ization
Photooer iod  16  8 .  L :D


From an area  approx imate ly  one mi le  eas t  o f  the  Hwy.  101 br idge a t  Beaver  Creek ,
approx  B nr i les  south  o f  Newpor t  OR


Date  co l lec ted .  11121107
Sieved through o,5 -mm screen
Storaoe. 4"C in the dark in closed containers


MISCELLANEOUS NOTES
Ligh t  In tensr ty :


Date Locat ion
t Z - t t ' c +  q e n * e t  4 t o


r r  , / - l t


-To  conver t  f t -cand les  to  lux  d iv ide  bv  0 .0929


NAS# 1sOBG


I  i n h t  l n t o n q i f v  l f t - r - : n d l c c , * \


3 2 . ;
3c,. +


of 7 ' l


ln i t ia ls


e u  t L


P : n o







NORTHWESTERN AQUATIC SCI  ENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test No. 686-49 Client Windward Environmental Investigator


Date of
Col lect ion


Total  Chlor ine
(mq/L)


Hardness
(mq/L)


Alkal ini ty
(mg/L)


Conductivity
(umhos/cm)


pH


" - s - . 1 a a  ^ . ' 44 1 0 4 ( , . 7 . L
r 2 - ' l  - c ' 1 < o \4 bt' t 3 S 7 , 2
t 2 - ' S ' t a 1,(r  .  . ,  1 3' l \ ( , , 1 5 1 . 1


) -t)l -a L < o . c 1 ,+ 1c , { 5 c . l
t z - i l - c 1 3 - l 1L t 3 s ? , t
t 1 - t ? J a - D ^ T  L 34 1c' , U < 7 . 3


- r . r - t r  f <(/. t:, ), 4 4 1c' t ' l C 7 7
( )  - l r : - r ' ; i a1o,A L t,l 1 o r ' { i 7 . 1


- r a - r  L < L .  t ,  L 3. t 4t-. t . / { 7 3
|  L - r L )  - f  7 3.1 ar.. , + <
tL '2u  - i ,1 LC,, "ct 2 9 + 1L r  j t t T , S


,Z -24 - t ' + 5, t 2at' r-J { 1,r-
1 2 - L a - - c  I <o. ( . )L 1 4 4 t , r { 5 7 . 1 .


tZ-Z1t  -L  1 3 4 1 O ,  ' l : ) :1 (.


X< r ' - c  r . - x : q ' t t  o f, : ttul 5 Y = r 4 b x 4 i . 1 . 4 t o . L


Test Di lut ion Water:  Dechlor inated Newoort.  OR Tao Water


Page 5 of ? ' i







NORTHWESTERN AQUATIC SCIENCES


Test No 686-49 C l ien t


PROTOCOL NO NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l Invest igator


T e q r  n n n r l r r n i a d  i n  t n i r n l o  n n o \


Randomizat ion chart


room 1 Ira i ler water bath other


Randomiza t ion  char t


Randomiza t ion  char t


' L )L1


5 t I 2Li


'l I U l - 2L'L


a ,1 / L l


L a LL(,,


+ 25'�1


Pano'  - J - of ?' l







NORTHWI:STERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test No 686-49 Cl ient Windward Environmental Invest igat t r


Day _0_( tLt T b.?l dg


measuremen


ach beaker fed 1.0 ml
YTC susoension


In i t ia ls  6 t t


a te r  chanoed in  a l l


ln i t ia ls :  U


ater  chanqed in  a l l


Time:  l?5e
l n i t ia ls :  6J


D A I L Y  R E C O R D  S H E E T


P a n o 7 o f ?.1







NORTHWESTERN AOUATIC SCIENCES
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO. NAS-XXX-HA4c
SEDIMENT TEST


Test No 686-49 Cl ient Windward Environmental Invest igatcr


Day _1_( rut l  tT) E?
D A I L Y  R E C O R D  S H E E T


of 7'1


beaker  fed  1 .0  ml
YTC susoension


ater chanoed in al l


Time. o l t f


ater  chanoed in  a l l


m e a s u r e m e n


Page 'd







NORTHWESTERN AQUATIC SCI  ENCES
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO. NAS-XXX-HA4c
S E D I M E N T  T E S T


Test No. 686-49 Cl ient Windward  Env i ronmenta l lnvest igator


Day _2_( tL I ,1 tc il UsL


\ /  m a 2 q t t r a m p n


beaker  fed  1 .0  ml
YTC susoension


ater chanoed in al l


Water chanoed in al l


D A I L Y  R E C O R D  S H E E T


Page 1 of ? ' i







N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


Test  No 686-49 C l ten t Windward  Env i ronmenta l


PROTOCOL NO NAS-XXX-HA4c
S E D I M E N T  T E S T


Invest igator


Day _3_(L I tD tol) h,"ttzr/ Lgi


DAILY RECORD SHEET


ach beaker fed '1.0 ml
YTC suspension


ater chanqed in al l


ln i t ia ls  6  ) : -


a te r  chanqed in  a l l


Time.  \ r t2^u


measuremen


Page lo  o f 1,1







NORTHWESTERN AQUATIC SCI  ENCES


Test No. 686-49 Cl ient


PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l Invest igator


Day _4_(tL I  i t  lc l )Cst


ach  beaker  fed  1 .0  ml
YTC suspension


ater  chanqed in  a l l


Time. o +oS-
In i t ia ls.  r , - : l


a te r  chanqed in  a l l


er  qua r t t y  r l l easu remen


D A I L Y  R E C O R D  S H E E T


Page t t  o f  f . i







NORTHWES- I -ERN AQUATIC SCI  ENCES
HYALELLA AZTECA 2B-DAY SOTID PHASE


Test  No 686-49 C l ten t Windward  Env i ronmenta l


PROTOCOL NO NAS-XXX-HA4C
SEDIMENT TEST


lnvest igator


D A I L Y  R E C O R D  S H E E T


Comments
Each beaker  fed  1 .0  ml


YTC susoension


ater  chanqed in  a l l


Time. c tbSS


ater  chanqed rn  a l l


Day _5_(iz I  t t  lo i  )  6)\


y  measuremenr  q u a


P a g e  t L  o f  1 ' l







NORTHWESTT:RN AQUATIC SCIENCES PROTOCOL No.  NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No.  686-49 C l ren t Windward Environmental Invest igator


Day _6_( r Lt i ) tc;f) a,:t


Each beaker  fed  1 .0  ml
YTC susoension


ater  chanqed in  a l l


a te r  chanqed in  a l l


\ /  m F 2 a r r r o m a n


D A I L Y  R E C O R D  S H E E T


Page r 'b  o f  1 ( l







NORTHWESTERN AQUATIC SCI  ENCES
HYALELLA AZTECA 28.DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX-HA4c


Invest igatorTes t  No 686-49 C l ien t


DaY _7 -(t2- I i1 lc+) ('tv
D A I L Y  R E C O R D  S H E E T


f l


Comments
Each beaker  fed  1 .0  ml


YTC susoension


Water  chanoed in  a l l


Water chanqed in al l


P : n e'  - J " of  7 ' l







NORI-HWESTERN AQUATIC SCIENCES PROTOCOL NO NAS_XXX_HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test l :o 686-49 Cl ient Windward  Env i ronmenta l Invest igator


Day _B_( tvt tf t,jt A>


y  measurements


Each beaker fed 1.0 ml
YTC susoension


ater  chanqed in  a l l


Time. O u \-,


ater  chanqed in  a l l


I n i t i a l s . ' r


D A I L Y  R E C O R D  S H E E T


Page t5  o f  ? ' i







N O R T H W E S T E R N  A Q U A T I C  S C I  E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


Test  No 686-49 C l ren t Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX-HA4c
SEDIMENT TEST


Investrgator


DaY -9- ( t t  I  tu  /oJ)6r i -


measu[emen


ach beaker  fed  1 .0  ml


In i t ia ls .  a . r t


ater chanqed in al l


T i m e .  c l t a


DAILY RECORD SHEET


of  1 ' lQ z n a  l l t'  " v "  _







N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


PRCTOCOL NO NAS-XXX-HA4c
S E D I M E N T  T E S T


Test  No 686-49 C l ten t Windward  Env i ronmenta l Invest igator


DAILY RECORD SHEET
Day _1]_(lt- t t)-tfP UJ L'J !.


ach beaker  fed  1 .0  ml
YTC susoension


l n i t i a l s  4 .11


te r  chanqed  i n  a l l


ater chanqed rn al l


LPS 1,,
i 1 , l ) " r ' +


, /  r n o 2 Q I r p m o n


P a g e  t t  o f  ? ' l







NORTHWESTERN AQUATIC SCI  ENCES
HYALELLA AZTECA 2B-DAY SOLID PHASE


Test  No.  68b-49 C l ren t Wrndward  Envr ronmenta l


PROTOCOL NO. NAS-XXX-HA4c
SEDIMENT TEST


Invest igal i rr


Day-1 1--(rz t tY tc+) /*


D A I L Y  R E C O R D  S H E E T


ach beaker  fed  1 .0  ml
YTC suspension


ater chanqed in al l


l n i t i a l s .  L ) \


a te r  chanqed in  a l l


measure


P a g e  _  r X  o f  1 ' l







NORTHWESTERN AQUATIC SCIENCES
HYALELLA AZTECA 28_DAY SOLID PHASE


Test  No 686-49 C l ten t Windward  Env i ronmenta l


PROTOCOL NO NAS-XXX-HA4c
S E D I M E N T  T E S T


Invest igator


Day -12-( :L  l t , i  l rs  +)uS'
D A I L Y  R E C O R D  S H E E T


l'i


Each beaker fed 1.0 ml


a ter  chanqed in  a l l


Time: DL.4o
l n i t i a l s :  / . t t


a te r  chanqed  i n  a l l


measuremen


Q n n a of  1 ' l







N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


Test No. 686-49 Cl ient Wrndward  Env i ronmenta l


PROTOCOL NO. NAS-XXX-HA4o
S E D I M E N T  T E S T


Invest igator


Day -13-(  r  1 . t  u  L l f r f , t
D A I L Y  R E C O R D  S H E E T


of 7'i


ach beaker fed '1.0 ml


Water chanqed in al l


T ime.  o


er  chanqed in  a l l


measuremen


P^no 'L t '
'  - J "  _







N O R T H W E S T E R N  A Q U A T I C  S C I  E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO. NAS-XXX-HA4c
S E D I M E N T  T E S T


Test  No 686-49 C l ren t Windward  Env i ronmenta l Invest igator


Day  _14_ (  12 -  l L i  l c i  ) /tr


\ /  m o 2 q l t r p m p n


D A I L Y  R E C O R D  S H E E T


ach beaker  fed  1 .0  ml
YTC suspens ion


Water  chanoed in  a l l


ln i t ia ls :  L5


ater  chanqed in  a l l


Page  Z l of f i







N O R T H W E S T E R N  A Q U A T I C  S C I  E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO NAS-XXX-HA4c
S E D I M E N T  T E S T


Test  No 686-49 C l ren t Windward  Env i ronmenta l Invest igator


Day _15_( , ry l  Lu lvy )  c )


\ /  m O 2 Q l J f A m O n


D A I L Y  R E C O R D  S H E E T


Each beaker  fed  1 .0  ml
YTC suspension


ater  chanqed in  a l l


Time 0 tro


ater chanoed in al l


Q a n o'  * J - ZL of  
'1( l







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-49 C l ten t Windward  Env i ronmenta l lnvestrgator


D a y  _ ' 1 6 _ ( t L  t 2 )  f  ?  ) c , L


measuremen


Comments
Each beaker  fed  1 .0  ml


In i t ia ls :  / - , i


Water chanqed in al l


T ime:  OC55


Water chanqed in a l l


D A I L Y  R E C O R D  S H E E T


Page 7) of 1( i







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4c


H Y A L E L L A A Z T E C A 2 B _ D A Y S o L I D P H A S E S E D | M E N T T E S T


Test  No 686-49 C l ien t Windward Environmental Invest igator


D A I L Y  R E C O R D  S H E E T


Day -1 7 -(iL 12'! to'I l i  tg


ach beaker fed 1.0 ml
YTC suspenston


ln i t ia ls :  6  rL


ater chanqed in al l


ter chanqed in al l


ln i t ia ls :


measuremene r  q u a l l


Page L4 of  ?t l







N O R T H W E S T E R N  A Q U A T I C  S C I  E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO. NAS-XXX-HA4c
SEDIMENT TEST


Test  No 686-49 C l ien t Windward  Env i ronmenta l Invest igator


D A I L Y  R E C O R D  S H E E T


Beaker
N o .


Day  __18_ ( i z  l tS  l o+ )  0L


Each beaker  fed  1 .0  ml
YTC susoension


ater  chanqed in  a l l


Time.  o+c t
ln i t rals.  c;L


a te r  chanqed  i n  a l l


l n i t ia ls .


y  measuremen


Page 25 o f  { ' l







N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


Test  No 686-49 C l ien t Wrndward  Env i ronmenta l


PROTOCOL NO, NAS-XXX-HA4C
S E D I M E N T  T E S T


Invest igator


Day  _ '19_ (  rZ  I  7b  t  a I )


DAILY RECORD SHEET


y measuremen


ach beaker  fed  1 .0  ml
YTC susoension


ater chanqed in al l


ln i t ia ls :  t .


a te r  chanqed in  a l l


Pzae 2L) of 7'1







N C R T H W E S T E R N  A Q U A T I C  S C I  E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO, NAS-XXX-HA4C
S E D I M E N T  T E S T


Test  No 686-49 C l ten t Windward  Env i ronmenta l Invest igator


Day _20-�(f l  lzl  loi l  l - ,F
DAILY RECORD SHEET


Each beaker  fed  1 .0  ml
YTC suspension


In i t ia ls :  6 ) t


ater chanqed in al l


Time: c;Toc)
In i t ia ls:  1, ,)L


r  chanoed in  a l l


Time: /  + '  . ,  r '


measuremen


Paao�'  - J - L+ of  ? ' i







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS.XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-49 C l ien t Windward Environmental Investrgator


Day _21_( t2 -  t2T  l t? )  LPS


D A I L Y  R E C O R D  S H E E T


ach beaker  fed  1 .0  ml


ln i t ia ls .


a te r  chanqed rn  a l l


T ime.  0 ( 'b5


ater chanqed in al l


measuremen


D ; a o'  " v " 2t of 1(l







N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
HYALELLA AZTE.CA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l


PROTOCOL NO. NAS.XXX-HA4C


Invest igatorTes t  No 686-49 C l ten t


Day -22-( 1U wlt ulruYft
D A I L Y  R E C O R D  S H E E T


Comments
Each beaker  fed  1 .0  ml


YTC suspension


r  chanqed in  a l l


a te r  chanqed in  a l l


n"reasLrre


Page U1 o f  1 ( l







N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO NAS-XXX-HA4c
S E D I M E N T  T E S T


Test  No.  686-49 C l ten t Windward  Env i ronmenta l Invest igator


D A I L Y  R E C O R D  S H E E T
Day -23--( iL t |o /oi)  e;r  / -  l -


ach  beaker  fed  1 .0  ml


lni t ia ls:  6)ta


t a 2  |  1 .  (
L J J  I  L 2


te r  chanqed in  a l l


ter  chanqed in a l l


measL t i emen


?age bc of 1"1







N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


Test  No 686-49 C l ien t Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX-HA4c
S E D I M E N T  T E S T


lnvest igator


D A I L Y  R E C O R D  S H E E T


ach beaker  fed  1 .0  ml
YTC susoension


ater  chanqed in  a l l


a te r  chanqed in  a l l


In i t ia ls  4


D a y  _ 2 4 _ ( I L  t 3 ,  t o l )  0 J -


U'5'(e
r  )  - R 1 . 0 +


y  m e a s u r e m e n


Page 3 t  o f  J ' i







NORTHWESTERN AQUATIC SCI  ENCES
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO NAS-XXX-HA4c
S E D I M E N T  T E S T


Test  No.  686-49 C l ten t Windward Environmental Invest igator


D a y - � 2 5 _ ( l  l 1 l c g ) c r l


ach  beaker  fed  1 .0  ml


a ter  chanqed in  a l l


ln i t ia ls :


a te r  chanqed tn  a l l


q Lra m e a s u r e m e


DAILY RECORD SHEET


Page 3L af 1cl







NORTHWESTERN AQUATIC SCIENCES


Test  No 686-49 C l ien t


PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Windward  Env i ronmenta l Invest igator


Day -26-( t rz- rox 1 1fl
D A I L Y  R E C O R D  S H E E T


ach beaker  fed  1 .0  ml


a ter  chanqed in  a l l


ater chanoed in al l


ln i t ia ls :


\ /  m a 2 q r  r o m o n l e
,  


'  '  ' v s v L ' '


P a g e  J j )  o f  f - .







N O R T H W E S T E R N  A Q U A T I C  S C I  E N C E S
HYALELLA AZTECA 2B-DAY SOLID PHASE


PROTOCOL NO NAS-XXX-HA4c
SEDIMENT TEST


Test  No 686-49 C l ien t Windward  Env i ronmenta l Investrgator


D A I L Y  R E C O R D  S H E E T


LPS (D
r- l  u}


Each beaker fed 1.0 ml


Water  chanqed in  a l l


Time: O 1., L


Water chanoed in al l


y  measuremen


1 ' lD a a a h+ of







NORTHWESTERN AQUATIC SCIFNCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test No. 686-49 CIient Windward  Env i ronmenta l Invest igator


Day_28_( | t4 P';r) UJ'


Comments
Each beaker fed '1.0 ml


YTC susoension


ater chanoed in al l


Time:  tuzo
In i t ia ls.  ( , r  L


ater chanoed in al l


ln i t ia ls .


measureme


D A I L Y  R E C O R D  S H E E T


P a n p'  . - v " b5 of +,1







Chesapeake Cnltttres
P.O. Box 507 Hayes, VA8A72 (804)693-4046 {8A4)694-47A4fu.


www.c-cultures.corn
growfish@c-cu ifures. corn


/LI+S
Shipment Information


Species th *lilLUL &zfut-a-'
v


A g e  ! - f d ,  - I ' s - ^


Quantity J ' /  { o  f


Temperature a4  0L Salinity


R€(€rV€tr ie-5-c'+'
-  L s l


nur" ia, f  q l rs7


p.O. No. v+.v bql


Invoice ]rio. fq 3 I


pH -7,q9


Biologist


* Pltotu inspect shipment and report aryt problem immediately X


F r l f E  b L '  r F  1 ' l







Chesapeake Cultures
P.O. Box 507 Hayes, VAnA72 (804)693-4046 (804)694-4704fax


wwu'.c-cultures.corn
growfi sh@c-culfures. com


l,/1 ,5
Shiprnent Information


Species H<.r/, t/a a2/tc a.t
,J


Age .- i- L ,l / /'q -t. c ,-r'-^


Quantity 7z(t +


Temperature Jtl oc Salinity


Notes


/
Dare t ah-/o 7


P.O .No .  ve rA r ' , /


lnvoice No. 5q 3?


7. ,l r-pH


Bioloeist 11L


ft. Please inspect shipment and report any problem immediately *


tt ta"(, - 0 ?
F A L €  3  7  a €







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No.  686-49 C l ien t  Windward  Env i ronmenta l Invest igator


Beaker
N o


N u m b e r  o f
su rvivors l n r t i a l s


1 v 63
2 (i 14'1
3 Lab
4 q (#
5 r'51
6 ' o "h i 'X  to t,Jt"


7 t e r 1
8 L \ 1


I r n c,s i
1 0 / c (f>
1 1 / 0 /#>
1 2 ,l L:r i
I J ,l 4-11
t q fT>
t c , c r/V
I O l c ) 69
1 7 l l


1 B j c \ c)-r


1 9 #
20 ' l t{9
a 4 q &r1
22 ; c A.r1
2 3 ,1


. ' L V


24 .,t () .+
2 5 ' {  4 t{r>
26 t . 61t
2 1 r a r L


2B 5


2 9 / i t tB
3 0 ,r' r.B
3 1 3 1y


th t | t
t4


33 x rl:t


lc' {"\i
35 \ ba-
36 /-!t"'


37 t. e s l
3B t 0 4"r L
3 9 ! c /3-y
4 0 Y ,jy
4 1 Y(>
A a t u trt')
4 J r C , i ,  r t


44 r 0 (' .ri
A A Lft


DAY 28 TEST TERMINATION SHEET


Beaker
N o


Number  o f
SUTVIVOTS l n i t ia ls


46 (,{9
47 ? 6 J l


4B i c 1r.lf


4 9 , o L,t\
50 c L ' t


c l 9 n


52 A


5 3 f" ftIt
c4 , Q Ll{'>
5 5 ,l L J I
56 1 &.rL
5 7 l c 6rl
5 B to t J t
59 l o 1..J1


60 "l 4Jl
o l / o /{B
62 ) t/Yt
63 cl 6 r 1
64 <r 6.t L


A 5 (4
66 {/ (.49 .
67 i C , "t]/
6 B


' 8
A)


6 9 ca ATF.
70 t o re
7 1 .1 4,t L
72 'tS c.)r
7 3 / D &3


i ( ) 6R
7 5 q ,./


76 v .4tr
77 iD 6Jt
7 8 (.1 I
79 /&
BO [K3
B 1 , 0 6J l


B2 't
c.rL


B 3 / t i ft+<
B4 ? url
B5 r C ( , J I


B6 i o 1... \ i


8 7 rc 6,iL
BB '1 6.li.
B9 c'l t . i
90 A


Dana 4"1 of :t' l







N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S
HYALELLA AZTECA 28-DAY SOLID PHASE


Test  No 686-49 C l ren t  Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX.HA4c
S E D I M E N T  T E S T


Investrgator


Beaker
N o .


N u m b e r  o f
surv ivors ln  r t ra ls


9 1 ( 1 1&
92 t r{a
9 3 1 6.r I
94 (rJi


9 5 t C t u r>
96 / L l iD
97 (1


t S \
9 B t o f,r I


99 ,  t ) (4'
1 0 0 G 1#
1 0 ' 1 1 ' l"-l L


102 c1 6.li-
1 0 3 ! d Lff>
1 4 4 c) aY-,
1 0 5 9 ;.d
1 0 6 /L l 4y
1 0 7 &
1 0 8 r O ir)
' 109 ,7


k  ) t


1 1 0 r l ) 6 J a


1 1 1 i o ttt>
1 1 2 q €ry
1 1 3 €"1 nlz
4 4 4 / c ,4//


1 1 5 1 {st
I  l o s L)r
1 1 7 / r ) 6v
1 1 8 /o (Y5
1 1 9 C+ (/{>
1 2 0 r C t fr
1 2 1
1 2 2 il ,tl,
t z J ,7 L'TL
1 2 4 JC L)l
125 d{9
t z o


'l c:Y>
1 2 7 ,1 {,.f I
128 1 6 \
1 2 9 t e ) K>
1 3 0 1 tb
t J  I 6. Jr


132 'r a s'L
1 3 3 Y rl -l/z


134 ,1 4t,
1 3 5 T ,(Y>


D A Y  2 8  T E S T  T E R M I N A T I O N  S H E E T


Number  o f
survivors


?age 3(t of ?'i







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test No. 686-47 Clrent Windward Environmental Invest igator


T E R M I N A T I O N  S H E E T


Beaker
N o .


N u m b e r  o f
SU TViVOTS l n  i t ra ls


' 1 8 1 v 4>
182 7 ut:
1 8 3 l o ,J i
t o 4 | /'' /-. ri
1 8 5 4n 1 /
1 8 6 t ' ) ,4f


187 l,t L,r l


1 8 8 1 Lr i
.189 r'() t-/\
1 9 0 l n 6>
191 /C (lry
1 9 2 / L) L{'9
1 9 3 lo A \ I


t J + L> LsL
1 9 5 AV
1 9 6 l n 4t
1 9 7 { o KY'
1 9 8 t c ) cN,
1 9 9 T L - t l


200 x i,Ji


2 0 1 v L4>
202 T (r
203 q a'u
204 1 (,' ,rfttl
205 + aU'
206 ) a
207 I q /


208 3 ry
209 i o UY'
2 1 0 1 L/r,
2 1 t.4>
2 2 /u CD
2 2 i / , i u
2 ,4 ,1 .4v .
2 5 q g13
2 6


.,} ((15


2 7 tl A)t/
2 B fl 4f
2 I (" L.JL


224 I L r'.. r


2 2 1 q Lt l


222 <1 t-tr
223 x , 4
224 g ,44'
2 2 5 1 tb


Beaker
N o


Number  o f
SUTVIVOTS In i t ia ls


226 ) ( j)


227 l o 6.r i
228 i 0 a':) l^
229 J \ J


(./>?


230 t O L/9
2 3 1 r O i r r l


232 , f0 rjr.\ F


233 i 0 ,1,?
234 (l :l
235 r i L6L
236 I bi\
237 r ( ) r#
238 7 (9t
2 3 9 itP.
240 i [ ' nfl,
) A 1 ' c i ftl
242 ,L. rtf>
243 .  f . t


4 i /


244 t{ t ' ;  I


245 I C i , . l l


246 1rl I


247 L :L
248 7 &.tt
249 ,8


G{3
250 I C)'>
t 3  l .!-{b


252 K rltz
253 '1 0.ra


i o 6.r I
255


,/ (,1>
256 /o (ft
257 / o tfl\
258 7 6:t
259 a f , f l


260 XJ e)T
261 t l l
262 8 .J )a
263 X {T<
264 t a ) r{l
265
266
267
268
269
270


o f  ? ' fPage ' fc







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test No 686-49 Cl ient Windward Environmental  Invest igator


ZERO-TIME WEIGHING DATA SHEET


T a r e  D a t e  t z - { - c l  O v e n  t e m p  ( C )  i , t  D r y r n g  t i m e  ( h r . )  + y  I n i t i a l s  6 t i
S tandard  Weigh ts  10  mg f t , cc ,4  '100mg:  


i ca ,  ( , tL


F i n a l  D a t e  t 2 - " t - c 7  o v e n  t e m p  ( c  )  o f  D r y r n g  t i m e  ( h r . )  z 5  I n i t i a l s  4 , s L
S t a n d a r d  W e r g h t s .  1 0  m g :  i , r ,  r l o i  1 0 0 m g :  t o a , o t z _


Equip used:  Oven bta 'v  l , t  F 
t Balance:  * f tRtcPrvp-  t4??


(Dry  overn igh t  a t  60-90  degrees  C)


Pan #
Tare wt.


( m q )
T o t a l w t


( m q ) #weiohed Comments


;b-s5 ' l 5 { . 5  r 6 , t ( )


2 5 | . ' ,t ' l  ( l 5 2 . 5 5 L . l L )


3
qle.SL't 4-+. o -3cI tc)


I sz.rct 5 ? . " 1 5  I lLl


5
18.13  + 4 < 1 .  j  L ' 5 t a


P a g e  4 f  o f  ? ' l







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-49 Cl ient Windward  Env i ronmenta l Investigator


WEIGHING DATA SHEET


Tare. Date , -17 -t ,9 Oven temp ( C ) L'{
Standa rd  We igh t s 1O r l g  ,D  , f . , . r


F r n a l # 1  D a t e  \ -  t -  ' . i ,  O v e n  t e m P  \ C  )  o b
Standard  Weigh ts 1 0  m g .  


t L  L C - L


F i n a t # 2  o a t e  l - O  c ' t i  o v e n t e m p ( C )  0 3
Standa rd  We igh t s ru rrrg Jli--!r:-I-


E q u i p .  u s e d  O v e n  6 r . €  M  d  I


l D r y  o v e r n i g h t  a t  6 0 - 9 0  d e g r e e s  C t


Dryrng t ime (hr.) Z-t lni t ials -I I . f
' 1OOmg.  


re i ,  o r  ?


Dryrng t ime (nr ) a* Init ials f iL€
1 0 0 m 9  t r l c :  L r l


Drying t ime (ht.) L+ Init ials --J\),F


100m9.  ILL  . : j z l


Balance l j ,hf i |LerU> M9 t '


Bkr P a n Tare wt .
(mq)


Tota l  wt .  (mg) n o .


we iohed


put  in to


pa ns- in i t ia ls Comments1 2


1 1 3t  .  ? t r 'z . ' '  1  ' /w . ' ) 'j Lfr' I /rt/-*t


2 t ' ) '2 . ' I \C 14  .4+ t )+ 4{- , *tn*t


3 3 ar . | -t.r t i  2 .  5 1 1 \ L . 5  7 c /,D 4//t /


4 A 11 4( . -  I 4 r .  l r 4 r .  v r i * I 4#tf


6 5 '3t. Lu s, 4/ -  "  - tz i 5 L - 1 r r : 7 ta*/,


6 6 ? r  ( A l 4 ) " L 1 1 b1. ut ' ; . t /a .tg.4ttr


7 7 7t ' ' - ( , . f i { \ 2 . 1 .  t . L * \ ] - .D i I a!h/,*


B B 2 t  1 l 2,' ,  C*.7 \1 r 'c , ) ta .*t44


I 9 2, t  -  ,L '  12 44"L  L . ; L- , t : /o tfu.A


0 1 0 ? ,3 . c t  t 4-L r , '+A 4 4 .  5 + t rl) Utl.ll


1 1 1 4^ D4q
f,.'LLt&!rrl 4L,1||�.1 t f ) '/AJ,[L


2 4 a -z.i (i Lt 1 4 . t  1 4 1 4  t  t . - , t I ':t4tJ1*t


3 1 3 Zt  f , t t  4
'4) ,  


i \ i4 ' a ) .o  tq ? |n"t


1 4 1 4 3t  r ->  L7 \ 1  t + t i ' 2 1 2 , 7 , i i i /o .A*-/rt4


1 5 1 5 ((', r,/, r 4L  .  t ,  ) ' , 1 L .  f  . c , + fe


l o t o 4L. cqz \ ' L . 5 * L )Z  .5c  + /o r*rt


1 7 1 7 41  4? ,+ 7) .  rc? . ' 1\ t,Q{i lo .*7r.t l


1 B 1 B 'z( i i .. ' ) . x i t T 7 L , e  + L t - /t 4,rt


1 9 '19 ) : \  uqE 4 t , l Q . t 3 t ,  r + 4 I 4er{
20 20 3r.  t t l ' i 32 .  q \ ( t 3L . ' IS t :


,) YnrA
21 2 1 S t . u ltt t t .  A ( ' L ) ) . 2 ' t r 7
22 22 &' .  t r  { " r 4  z  .  t t r , 7 t z . ( t41 , /d .Arifl


2 3 a 1 Z ' t . 7  7 t 3 t . T ) c 3 r ./ t i ? ttttt tt


2A 24 32. L3'3 i ) ,b ;5 AA Y , \ . L Jlt 44{4r'


25 2 5 \)  | ' � :+ .45. t ,  JT 4 5 .  c i a /a ,t't'*1


26 26 r. c . 4{l'l \ .  \ l ' r ' , 3 r . 3 5 v c
2 7 27 Ji-. .  r(r; t r r  L ' r17 3 r .  a ? 1 / 6


2B 2B ) r  2.  \z l?t a , p  t t ' 4 1-1. r.;t',I. I ta/'fu


29 29 4'1 +zc '-4"; . "t 1-1 1,5 +zt /0 .tltL'g4


30 30 7, t . t lua L, i  qZ \ I .ttr/r],


3 1 3 1 '?r., z t  5 4 z t t . 5 5 c 6 4ltt tl


1 . ) 32 4t . ' l -Sr ) 2 , 4 e 4 3 '1 .+55 / 'A +*aa,,


33 33 ]C. ul 'r-r I t . r 1 L 3 t .  t 5 u ' I lZ'At


Page  _  
' ' l  


_  o f  ? ' i







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-49 Cl ient Windward  Env i ronmenta l Investigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


P a g e  1 i  o f  ? ' i


Bkr P a n
1 m n \


Tota l  w t .  (mq) n o


werg  neo


pu t  I n t o


pa  ns - i n  i t  j a  l s Comments1 2


34 34 J a  L ( t ' . 5 4  i l t l tu :.l-i,,.5 t d -'t 9tg


35 35 i 2 ,  t + h , t .  t t \ ,+ 4 4  r ?
36 36 4 . . - t i 3 i Z .  C , t b 1 ) -  o i L 7 uttd


37 37 Z , i  t z L 4 . ,  1L ,1
' L { ' .  i } t A lr{/t}t


3B 3B 4 .  . 7 7 " + :1t. (" i to 4 r - 1 , 1  L l'8 /ttb'*t


39 39 \ t . ' i 5 T 1 1  . L r 1 \ Y,q,+ /c 41trt/


40 40 17 t ' ,4  L ,4  ?-e i 4 " + " t l L I
4 1 4 1 3c, r..' 3 2 ,  + + 1 1 t .  +u r ; , o t P f


42 42 3r .4q t - . � )Z .  +v1 \ L . ' t 54 l o [.fs
4 J 43 3 r .  Z r , + z L . u + a t o LLY^
44 A A -3L.  F '  .LC 5 2 .  \ t , + /() i "&
A t:, A A 3r .  L  3 , j ) t .4 . 'Y l 3  4 . 4 3 1 to t a -
46 46 4r ,  <ar ^ r . ( t ' l L 3  l  - ( i  9 . , . q i_a
^ a 3L. \ '2 .1 1 1  q + l )2 .+z* 1 IK
4B 4B ' r r .( i  l { 4 4  ,  \ ' , L - i 4 . i , + { e i o *5
49 49 Jc. r; j ' l 1t . ( : i t r r+ 4  t . t 1 4 1 i o Lpc
50 50 2,9 . (r v4 5 t .  i 4 t , 1 t l + 1 to |fC
5 1 5'1 3r .  4t?: : i )  Y t C  \ ? , 1  9 ) t . 1 Lltr
52 52 4c. F..k} 12- .  L rL 2  2 .  L r ; l


.J (Pf
53 53 3 r .  ( t r ! r 1 t . 4 t L 4r> 4)-c I i p\'


54 F A 4t-; " ( 1?, ) 2 . L L q t l  u-. lc) LK
55 55 2 , \  | c t . :4:, +t L 1 ( t  4 c . . 1


"t
t A


56 56 2 , \ .  4  2 t 3 2 , 5 5 t \ ) .  q  \ " " ] W
57 5 7 4 ), ."14-+ 3 ' . ; t c  1 9 z  v t t l o i p c
5E 5 B 2 t . L t t 'z( i .  +'t \ 2: t .+t -v to tJ"i
59 59 : ) 2 , 5 ) 6 3 L .  5 c * to L?(
60 60 4. . ' ' . ; t . 4 L . 2 t + 5L.  tY . \ I Lh
6 1 o l 21 .  4cq i t t , i t t L Lf,  t \1. . . : ( PC
62 62 l'l . r c;1 a , r  ) 4 2 2f . L),t i I p}i


63 6 3 1 c  2 t 4 3 L  ,  u : 1 2 : L . C , C ' Z q r.pi
o4 o 4 1 . t . 7 t ; \ 14,  z \ r , 4 + ' L ) J q K
65 65 7 ( t  t . . L r b r .  ( l ; t 3 t . L ' r l . IO Lpr
66 66 4t 41,2 1 4  L . ] L 214 2 . t t i a ) t f t
6 7 67 ?,< \ L,L- ct 2, t .  t t , ' l 1 r .  o + a , r o Ltt
6B 6B }c' F,'i 4 L . 1 3  b 5 u .  1 I p LP(
69 69 '3c; 1r".t 1 ; 4 t \ E 4 / . A < f q Lf,?
70 70 2,-t '\aL. ) 4  r 5 l ) \ .  i r r : IU i f i -
7 1 7 l Zr-. 4ri 4t tJ+'[ )i, c}.t q i trt-qJ


72 72 4t ,  14- l 3  t . ^ i t t a 3r . fr +i' a L6'
73 7 3 2 h. Lt ' t t


-4,' ),k I a r ' , .  \ h t t o ifi-
7 4 4t ?,t',)- 1 t . t t L 3 4 . b u t , I O rpc


75 75 4 '' .+'t i- 3 t . v . + u 4 r  l r A l q i Pc'


76 76 . 2 . 2 3 1 3 + ,  t ' i  , r 11 v( i ' i l LPt







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4c
HYATELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-49 Cl ient Windward  Env i ronmenta l lnvestigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


Bk r Pan T - , . ^ . , , 1
t d l c  v v t Tota l  w t  (mq) n o


welQneo


put  in to
pa ns- in  i t ia ls Comments2


77 77 ic. q P,.: h 4  t . v , t--1 L o ( . r
7B 7B ,L  +7 \ 52  ' \ , i a 4r  . \u . ; : , c) i A -
79 79 5 r . 4 t . , i \4 .  tu  t - 1). r 3rt f'r K
BO BO Lb, y.t  L, V C . 7 c t  ' 4 i .  r u  c - o rt
B 1 B1 4r- (tr.: , \ } ,2,  LLL. q 1.cc'
B2 o a 4 t .  n i . 5 2 .  r , J 1 \ )  t ' s ^ a PC
B3 B3 e r .  r ?  l ,.r i i.-t- i o L K
B4 B4 ,L,. i..'V , . 1  r i ( i l r ? r


' t t.l'\
B5 B 5 \t: .i t1 1 z , L 5 t lc) A
B6 B6 1c.(1 2 '4 \ ,  l 4 J ( 4 r  .  t , t a o L P T
B 7 B7 4 ,  t r l t + 1.4 r  l i r 11 r (-;rl r O i , K
BB BB 2 t ,  t ' . 4 i ' 5r .  t+4r a t .  r + t Y LPT
B9 B 9 ' ? "  A r . l )cl aL.i 44  A3 r . cl LP{-
90 90 4 .  ?| rQ i ) -+irl, ) 2 ,  q ? l I I-fit
9 1 9'1 3 t . ? t q 4 4 . 4 L + 17. z,r.t"+ 7
92 92 2 t ' ; ,S t . t ' , 4t 1 ' ' i  r- l l .  T f , t 7 at/rr,


93 93 3c, .  +t : t . V \ . 1 ,  s , -3 r -  ta*? 7 tKz/r*t


94 94 -T,. i'r;+ 7 r l ,  T s ? 4 r . A ) , k /c u t t


95 9 5 4 i _  { 3 f 4 5 . u r q .<t: t- r- 1 /0 ,t/rrt/


96 96 3 t +r 4- l  .  i r rc . 4 )  t . , 4 e /o ,'t44


97 9 7 4c. 1-.n I z, ) , it...
' \ t , 6 4 c 7 rrzz4q


9B 98 ZL' (i 12 r ;  " t  f t 2? , .  4 i i � \ /d ar.fl'>a


99 9 9 Z| +-1 1 5r. ?, i  4 ? r  L l t - ./a arJfr


00 00 lr  ur- l ) /  t  + . 1 1'7 + 7 4.4'/


0 1 0 1 1t  .  3 r . .  ; i.z- .t i r l )  P ? tul,'H


o2 o2 3 t . * u I 4  4  7 - . \ 1 . 7 4 .  U r r 7
03 03 4 . 4 t , c . 1 r ,  t . ] L 3t .1,23 /a *--
04 04 -3c. t?:e 4t - ,  " r t  h 12.  +-15 ")


tZaat


05 05 ] r .  l ' r t  , \ 2 , 4 r ) , '2t 
) +t" c 7 /la&an


06 06 4,,  (11 L 1 2 .  L 1 L 3 L . L k Z /e a1/11"4


07 07 I r  I IO ] r . 2 ' { 5 '4r ) 4o /e U'L.H


OB OB t . u , L ^ t  ,  \ ) , t ' 4 ) . ' 4 , ) <
tl A4


0 9 09 3z. z.+,+ 3-+ ,  € }4 -ril t, 4
'1 0 1 0 ) t . v a  3 41 rt+..,


'11 
r?,,+ t d .7r1"4t4


't 1 3 r 21.1*, 4 4  t , c \ 3  t , . \ w t l o ar2zd


2 1 2 Z?; i i t ) 5c. r.r 4c \ c  ,  u ' t s 7 ut-D,


3 1 3 ) . .  ) . -  -
1 L .  ) - - ) 3 t . r i r L : 3 t ( l L l I 9tlrtt


q 1 4 tr( s(. 7s L. \;->!, bL. iqc) ./a 2nA


5 1 5 4 )  r C - I tr rr4t b1.5+t ? .1//t t


6 1 6 :ir.. 1 I 1 3r.  l - r - t 5 t ,  T l 5 f,{ dt l',.


7 1 7 Zd l  .  t r i { i r ' . 6 { r 4c'  t r  f  i , / a 'U14t


B 1 B 2 . )  r L L 3t , l 5 1 5 ) . ' \ . e L /a tu.tr'/


1 1 9 1 1 9 3u r  l t , 32. - {  qf  l \) 4i>1- 7 4,t?t/,


P a g e  { {  o f  l ' t







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-49 Cl ient Wrndward  Env i ronmenta l Investigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


Bk r P a n Tare wt
( m q )


Tota l  w t  (mg) n o .


we ioned


put  rn to
pa ns- in r t ia ls Comments2


2A 20 7'l-. t- aa 4  L . u  t + )A


a 4 21 1 1 . tL ) ) 72 ,  \ q  L a / .  4 4 , - L tu


22 22 3 t . 4 1 ) : t \ . {i'-Y) 4 t .  k a r r r ? -12,24


23 3c zr(.- 3 \ . 5 r , L bt - 4it-,. v ara/.d,


Z 1 . A 4r. ,r ' t l )  z ,  L()?, t L .  l , l v /o 74..14


25 25 2?r.' l+' l T . S t t " tt- 5t"9 ?
26 26 L7 .:1\ 'L Z t . * i 11, l-f15 7 ar9tt


2 7 2 7 )1: . .  l t  lO ? > t , i t r r j 7 r , t i l L i I ,?th..


2B 2B 1, *.(-1.\ 1? .  r t v . '1+' t t i t ' l q "'lz',1?l


) o 29 2 + . n L ? , 2,1 a\, i . 2 , 4 C /o 7'ab


30 30 2 r l .  u t  r 7 t . r . , c ;1 g 4vry


3 1 3 1 l r )  4  t C : . | , ?5. t5k> ? Ytrt-Q


32 32 4 r 7 l ] 2 . . \  ? ) l 3 z-  . ,1  \ t " { YyJ^!


33 33 3 r . 1 ' t t . 4 4 i , L , t 91" t -z t { a4u"p
34 J 4 3 t . L ) ' l ^ , )  . 5  T t \ ) . r * 9 ' q Y'ttL-P


35 I J J - 3 t . 1 t | , ) , 2 ,  t , i L 1)-. ?,.1L K 1,xfl
36 36 1L.  C l . ,v


. 44 .  r , 4 ( ),^ l L a
,l -7)u-e


37 37 3c ?.a+ 4 L 1
' rL .  1 t ,L to nv-R


3B 3B Z r  l t Z' l  " ' l r , t ' , L ' t .Q7t -
,7


Y.xtA
39 39 jir . 2rl I 12 ,  4 r ,  o b I, ,1t.1) Y "/ t.t-!
40 40 3 ? . ; * L , 4 j , . ( t t ' ) . 4 ' ; .  0 9 ( io 1,t4-t2-
4 l 4 1 2:t L . q 9 f  L .  r r ' ) ) u ,  7 ? u 7 '7tutL


42 42 3 t , . c Z + \ ) .  q L l 4 L , , + 7  I I D -tu-/-a,


43 43 3 x . \ s t tr 7 E;A .4 i  .  \+ \ ,l 71,U4-
44 44 - 3 t  r 5 1 3L, t 'v1 \2 ,  c t5 JD Wutl
A R 1 4 5 3L,  LVL 2 4  l l c  i 34,u?-" g 7u j-?-


46 46 l Zc,r , L , h T 2'L. tr; ) /o vtitA
t t  t t . / - 1), . Lt,\ t '4. Lv I ,l '71t,tA


A Q 1 4 8 4 t  L 5 + ) 2 .  + ( e \ ) i - .  t+Gt. ' , iD 'ylu-p


4 9 49 Z t  L ?  L ' t t ,  .  
t  
s , ' )


. i . l + 'ffijt?


50 50 1(" Y,t',Ll 4i- ,  \1 l , bL, \ ' f i t o -]ryu.P


5 1 5 1 ? ' t . ? 3 3 1r  . 6+ r - l 4 ( .  - 5 5 L I "'144 1./?-


52 52 t c  l , r  { I  .  k ' r . + 1z.vtL I -14Lj/L


53 53 3r.  . i . ]G 1 2 . { 1 ) z \ L , q L L /0 'ZrylP


t r l -Jc c t'u f i (  -  1 - . i . u t t  -1,o,1 , l 7rJ.€
55 55 11. ,+ ( l  5 1 4  | , ' ' ; , 1 1 4  q . , . l t t ( 7/J2
56 56 -3r. t rr'1 4',' t )- 1 4  t r +  7 to 7A t,p
57 5 7 2 ' t . L b ( 1 C , . 1 4 L 4 r -  A A a (. wrL
58 3t1 3c { - rq 1z , ar;l rO Y/utrt


1 5 9 1 5 9 4-. r ?), A ) . Lt-u,, j ! . + t ' I /o VAJ,Q
60 60 3 ( . .  d , \ 1 7 ) /-.-+-, I


' 4 )  .  F , , ' t t 0 '14I.tQ


r l l 6 1 a 1  L C r l c L  c , : ' t . 2,-t. Y.'-t1' t 0 >N.a
62 62 3 r . { t  } . i 1 4  i t , . r 't), Z'\u g lntP


P : n e  J 5  o f  ? d t'  ' : -  _







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4C
HYALELLA AZTECA 2B_DAY SOLID PHASE SEDIMENT TEST


Test  No.  686-49 Cl ient Windward  Env i ronmenta l Investigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


Bk r P a n Tare wt
(mg)


Tota l  w t .  (mq) n o .
we ighed


put  in to
oa ns- in i t ia ls Comments2


63 t o J 3 c . r 7 " - L r  l 4 - t 3 t .  1 5  r 7 n't\A4e-


64 t o . + 3 \ .  L t v \ 2 .  h \ * bL, t : t t t 7 YlLl)4


65 1 6 5 -lc. q 5r) 1L.  t , ;? ' ) 2 .  o L l 7 '7//././)-


66 1 6 6 3t LL'l \  ]  . 1 , \ L vz  .7 : \? a 'l.iJA-


67 t o / zr 4 i\1,. \ . 9 r a io YLII*
1 6 8 1 6 8 jL . u,.t r 7 : L . a * , T t , r s S r t o turA
69 1 6 9 Z?, a.1+ 'rt-,. l'+ t 2L .  \ 5 t q 1^rp
7A 170 3r.  ' ' , ' - i t , 4 l  . 7 t  l 4 r  


' L l ;  
L J 74tl


7 1 1 7 1 2 ! t ,  t t o \ ' )  , ;5+ ?tl q 7.n,t],
-74 1 7 2 I t "  ? . ; ,b t r l  +e Z t  , ? * u t /o *//tu-P


73 73 1 c  .  t 7 L . f  r .  b t  ? - I r l .  l '  r ' 1 if) Y/tu/*
74 1 / J t .  + t ; c , ' 4 ) .  i r L + ( . , Z )  . f c ,  ) U) 'tttJ-,4-


75 75 ) . . .  ( i ' | i 4I- | ri-.1 4 t .  t ? i a r D -Xn4A


76 76 4r '  ] ' ta -a*- et/}f


7 7 7 7 Z,\ .  ? t ' ; t z , 1 . v L  4 3 \  ,  o L - . , 7 3t


7B 7B 4- ?,T' ' \ 11 , .  , , t , t z )  . 5 L * ,)


79 79 7 t . 3 , 1 1 \ 2 . f  ,Y . .V , 42. Q;,t .8 l0


BO BO 2.1 . Z5l" 2. r  4 i r  i /n
B1 B 1 '5r .  r *L 'L),. 4 3t \ 2 , 5 + + g ,tzH


B2 B2 3 L . ? \ L 3 t . t 5 ' i ar ,  e ,u  L ? hz.
B 3 B3 3 L .  - t n f 1 1 . t . + 4 ) r . t  , '+et 4*-a


B4 184 Z. t  .  i  + ' 1 3 { .  
( . 1  { ! , 1r a-r ? /a tl4t4-l


B 5 B 5 Z , \ . \ L Z t l  ' -  L z br Lr.,4 7 t2tb


1 8 6 B6 \ . L t L
'\ 7, . 1t't' 4 4 . 4 L L /2 ulr'rAf


B7 B ] 4c ,1L- t l r  .  t , t  i i ) r .  b r t .,44


BB BB 'Ll . t3'; Z? , .  r , r  i 7 f , 6 , ' , -/ slaznz


B9 B9 Jc .  r ; r a,', t.\u 4 f . i-',i9 /0
90 90 3 l . . L 4 r ?;L ,  u r l4 12.  r  r : .+ /a
9 1 9 1 4 r - . t 3 i } t . l , r { . -h . i " i / o ,4


92 192 + l i . : t .  C u . \  ' r ?  I ,/o 4Lrtt


93 93 4u ':*t t  .  
' i 1 (


4l - k'/" ) /4 .*r-/rt


94 94 3C. t-t t 4 1  * r - 1  , 3 t . q {  + 1,
95 95 \ . L i  L 4 2 . t t 5 4 2 . t } f 7 ,e4t


96 96 -T ' ,  t t5 t , 3 L ,  V L + 12.  rLs /d ,4/,t"t


97 9 7 Lt; '(,';t, 4 1  6 , \ 4r  L - .1  . r I / O 49/ttt


9B 1 9 8 2 , L '  1 :  l L 3 ) . , 1 3 i 1 2 . ' t o r t /o zze


99 99 2 r .  3 t L
' ) t  r } l J - e aZl t1r,


200 204 3 C .  \ 5 + 7 , t  2 . i
' } t  


.  . t t - E
201 201 -3u .:ri 3 42- .  I ' i  -r '1 ). . \'Z\ I &


202 202 3 \ . 3 L ' l )L. v : t+ 4 ) I '1*
7 'lrttu


203 203 &-, 17'1 12. u Lt 4 L . a r  L + ? 4,4/rt4


241 204 3r-.. ti, 1 t L , \ L ' v ?L}4L /o ,.t/,


205 245 z t l . ' 1 ? l 3t. {"11- ) r . q q t , 7 ./r//t1/n
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4C
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST


Test No. 686-49 Client Windward Environmental Investigator


WEIGHING DATA SHEET


See page for information on drying times and temperatures, standard weights,etc


Bkr.
4


Pan
#


Tare wt.
(ms)


Totalwt .  (mg) n o .


weiqhed


put into
pans-init ials Comments1 z


zuo 206 L t l  v 1 7 s - . t .  c '  4  1
- - r r .a , -++ i/ ,41/.1-/,


207 207 4 r .  t  ) ' ' t 1 z , 4 ? , a b Z , 4 y , - l 3 4a


208 208 z , \ . l , L a 4 r  ' - l r t i r 4r. etLQ 6 2t1a/


209 209 z"r.  i " .c3 3 t .  r r c ' 1 5 t , 5 t r /a -7zzz.a


210 210 F,i  ! { 3 1 .  t  { . , r , h . tyi..-r 7 #*)t


211 z t  I 2 h  5 4 q ) a  4 , .
't:l 


.fiJ. la Or
2 1 2 2 1 2 2 < \ , + \ 4 1 l  . i ? q 3 t . i - t , : l t c ) Lpi'


z t J z l J L, i  774 4r.  Dr : , 3 t . e 4 o t O lle
2 1 4 2 1 4 3 t .+z> ' 4 L . 5 ( 1 1 3 L '  c r ' l L 9 ; F r


215 215 1 2 , u  L ' r '14 +5'+ 1 4  A \ Y I +t4/r,1


z t o z t o 3  \ .  i 4F : 5 2 ,  t l t 1 L , 1 4 c 1 u -flr'^d


2 1 7 2 1 7 2'r. +L,r 2 r  i  l , r .  o+u ? /t/z,,r/,


218 218 3i .  o '+?, 2 r  ;  i L t 3t ,  L t ' ' u 7 a4/-4r/


219 219 z"i: 22'-{. 3 t , t5l': 5 t . t 5 L flo 4/./.art


220 220 4 L - . c ] ? 3 r - -t,+tl ) t ,  ) 5 L ./a |t(tt'lrt


221 221 3 c ( 'L, 4r . ,1  : 4 r . ( 121 ? 4&/t{


222 222 - 3 L : . ( 1 3 , + *t ) , ),7? 1 L .  L 1 ? , I
223 z z J 4 [ J , 1 . + ! l 42.  r t r 4  L ,  \ u . \ g


224 224 t-f ta.. I 3 r . 4 5 L 4 r .  144 6 .9*,4+,


225 225 2<.\ L,r. r -{' Z(,C ,c,. zts 3 atd


zzo 226 1c. zL,i, 3 t .  r c t . 4 r .  t i \ J ,5 /tt/.*,t


227 227 2 , f ' T t \ )2  ,  L+ t3 ' \ L ,  t +  t t /4 *t*r


228 228 1 i :  r ; t , 4 1;-,  z+c \7., L+L /a zzay'


229 229 ? : 1 .  t 5  ] 1 z LG L 5  L , V U f I /D


230 230 -lc . i 1,.r tL. t ' t+ ' rL. t ' i \ t c L x
231 231 L, ' i .v \h ' \ ' ,  , \+t , 4L tl 4.* 7 , ,p i
z5z 232 z ,  i ,? , - ty 4 t  .  ) 7 1 4 t . 7 \ t r O LX
2 3 5 233 7 \ . t o 1 t 7 t , , l . , i f ; z.r lo li' l c ) i a r


234 234 4' 11..') 4 L .  a < ( 47, .  Cr 3t i O
'r.P(


z J 3 235 2'1 , 'l> ).ro 4t).v' l;'L 1t , .H.r ' )+ q I p5-


250 zJo 2'1 . ''lvv 2' t 4.+t ' 3 t . 5  + \ 4 rA-
237 237 2t'. " ,z t )>[: t-.tt.:]s z;',, uo'L i r ) b i


238 236 \ c .  2 + L 4r .4. ' t r 1 i .  q . t i  a ? i o . '


Z J Y z 5 Y 7 t -  1 ,17 4.-l r:'l r 3-r r'Q t 1 ; p (


240 240 l - f  -  ! \ L z!-, 1c i ?,1 , .+ \o lcr p(:


241 241 z<' ,iq"". ' A )  t r l a 7 , ) . t t ' t t q ',tP'r'


242 242 3 c . t & ) + 4 1 .  ^ , t  L 1 t . a t v .f- {-ff
243 243 3 t ,  L r t t 3) r+, t 14 r 4tr i o i p c
244 244 2, i  4+1C It', l''4c 4i. t .*t tr , B ,ttltl


245 245 3 r , 3 1  3 7r cri t ' , 4 r  . , \ ' 7 L /0 .tu


246 246 v t . r t B 3[: t r, tc . t 'Ls ,,/) 4/i./tl/


247 247 r+  / i , \o ; L
a , - .  - .  ,
b ' l - l : / - r a, 4Atu4


248 248 L * i . ' L + \ 1 o , 5 L + 4 '  c t ; a E ,41/L,tvl


Paoe 4+ of  7 ' r







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-HA4C
HYALELLA AZTECA 2B-DAY SOLID PHASE SEDIMENT TEST


Test  No 686-49 Cl ient Wrndward  Env i ronmenta l lnvest igator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatLrres,  s tandard weights,etc


Bk r Pan T - . ^ . , , 1


(ms)
T o t a l  w t  ( m g ) n o .


weio hed


put  in to
pa ns- in i t ia ls Comments2


249 249 Lt l .? j15 J t .  l l t bt .  tLD B 44/1/r'/


250 250 zb. zcl1 '2J i I r G a \ ,  t l T? ? i i l r
251 z c l Z! ,  Tvc , 2{\. '1 L?. 7 L .  \ L l f o LPC.
252 252 l l . , t t 1 + t;. tn>. Y.v,rrt 9 iJ\
253 253 l r .  o  i , i ? L , v r s 7 ) , l o t u ? 4/r'bt


254 254 4 c . 3 t " r 4 r .  u \ ' : 15 \ t  t r : r  ? ,/d .77/t rr/


255 255 1 t ,  1 . . A l ]2, -1 L4 4 Z,* t - t I i F r
256 256 Z ' t . 3 L r i \ t .  L t  > > 4 t . ? - t - l t 0 LA
257 257 3 5 t r - \ " ,  4 4 9 . 4 A  \ 6 4 t w


''.fS


258 258 r l r ' , 5 t r 1 . t l 7 v ?t .  ,) i  rv q //h .>1t


259 259 L. j: t 7 - c - ,  ' l t t L T , q ? 7 I -?t; /il,


260 260 1i  )  F,L 7t  '  55:- \ . 5 5 r
.t
D at//-r1,


261 261 1 1 . ' t ' r q 4 4 .  Z t ' > ?,t- L I -) Yt44.2-


262 262 l ) 1 . - l ' " , 4  a r "  \ z 4  5 5 f g 7{2- .,,,9(.
263 263 4t'. r. I<' 1r,. \]","+ 1 z ,  t ? t -+itl,
264 264 3r. .  (s . "+ ' ^ t .  , 1 F , \ 4 t . ' ' \ t .L .J _4-lrrtlt-


265 265


266 266


267 267


268 268


2 6 9 269


270 270


2 7 1 2 7 1


272 272


2 7 3 2 7 3


274 274


275 275


276 276


277 277


278 278


279 2 7 9


280 280


281 281


282 282


283 283


284 284


285 285


286 286


287 2 8 7


2BB 2BB


289 2 8 9


290 290


291 291


Page 4'{  of  1 ' l  -







RAW DATA DIVIDER PAGE
Test No. 686-49


AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS







SOP No.  5492 Ncdhwestern Aouatic Sciences


Total Ammonia-N in Sediment Pore Water: Computation Worksheet- ---salicvlate 
wtetnoo-lsop #549|


Di lut ion
Iactor \J Lrbc)


!!qlt
(mg/L) pH (ppt)


B lank
r.o mgrl NHa-r.r StO. 0 . 1 2 2


0 342
0.652
1 . 1 0 0


1 . 0 0


3 0 ms/L ryla N.SiO.
6 0 mg/L NH3-N Std.
'10 0 mg/L NH3-N Std


3 0 mslL spikg_
3.0 mg/L spike dupl 0 .334 3 .04


0.s42 +5si5.0 mg/L 2nd source


1 .
2 .
3 .
4 .
5 .
6
7
B .
9 .
1 0
1 1
t z


1 4
1 5
l o


5';"-


1508G (Contro l )
1465G (LW3-G785)
i466G (LVV3-G786)
1475G (LW3-G788)
1476G (LW3-G787)
1491 G (LW3-G740)
1492G (LW3-G741)
1493G (LW3-G745)
1494G (LW3-G6s6)
149s9 (LW3-G744)
14e6G (LW3-G675)
14e7G (LW3-G672)
1s09G (LW3-G767)
1510G (LW3-G769)
1s1 1 G (LW3-G772)
1512G (LW3-G77s)
1s13G (LW3-G670)


1514G (LW3-G684-1 )
151sG (LW3-G746)
1516G (LW3-G750)
1517G (LW3-G751)
1518G (LW3-G752)
1s1sG (LW3-G755)
1520G (LW3-G763)
1521G (LW3-G766)
1522G (LW3-G7s6)
1526G (LW3-G61 3)
1527G (LW3-G776)
1528G (LW3-G777)
1s29G (LW3-G778)
1s30G (LW3-G77e)
1s31G (LW3-G780)
'1532G (LW3-G781)


0 .221  10 .04
U . U Y J  4 . Z J


0 . 0 1 4  0 . 6 4
0.089 4.04
0.147 6 .681r- ^  


^ : T -
0 . 1 3 9  6 . 3 2


leeqtlqltryt (ms/_L) = 0 . 5


Q 120 5.45
0 .1e7  8  e5 l
0 . 1 8 1  8 . 2 3
0.053 Zq1 , - ,


Recovery (%) =


Precis ion (RPO; =


2nd source (7o) =


1 0 1  5
0s0


6 0 . ' 155  7 .04 ,


. . __rgqpl,g uoly-t[nt).
Dilution factor


0 .117  5 .32
0 . 1 0 6  4  8 2


9 8 5


0 . 1 0
5


1 7 .
1 B
1 9 .
20
z l .


22.


24
25 .
26.
27 .
28.
29
30
3 1
J Z


1 3 4


5  0 . 1 7 1  7 . 7 7- t  
o  160  727


Sample Set Description :
Pry1\o.: P686-4e & -s_0
Test  Day:  homogenized sediment-speCies. -- 


nza


Sediment oorewaters


q


5


0 0 3 0  1  3 6
0 . 1  3 0  5 . 9 1  _
0 . 1 6 6  7  . 5 4


5
q


0 151 I  BjL
0 . 1 1 0  5 . 0 0 i
0 .168  7 .63
0 . 1 3 0  5 . 9 1
0 . 2 4 6  1  1 . 1 8
0.065 


-295 
l- 


---


n  1 1 q  q ? ?


0 . 1  1 4  s . 1 8
0.052 2.36 NH3-N 2nd source- RICCA Lot No, 17084.20
0.021 0 .95
0 008 ND
0 026 


- -  
118 r ' -


0 .081  3 .68


Analyst :


5' ; - '


=*
.''.
5


5


5


36 .
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SOP No.  5492


Tota l  Ammonia-N


1 0 mg/L NH:-N Std
3 0 mg/L NH:-N Std
6 0  mg/L  NH3-N Std
10 0  mg/L  NH: -N Std


3  0  mg/L  sprke
3 0  mg/L  sp ike  dup l


, ' ^
5 . U  m g / L  Z n O  S O U T C e


in Sediment Pore Water:  Computat ion Worksheet
Saf icylate Method (SOP #5492\)


Sa[n!ty
pH (ppt)


Northwestern Aquatic Sciences


Report ing l imi t  (mg/L)  = 0 5


RecoverY (%) = #VALUEI
Precis ton (RPD) = #VALUEI
2nd source (%) = #VALUEI


Samp le  vo lume  (m l ) .  0 .10
Di lut ion factor  5


Samp le  Se t  Desc r i p t i on :
Proj No P686-49 & -50


Tpst  Dav homooenized sediment
Species: n/a


Sediment  porewaters


NH3-N standard- RICCA Lot No. 1607279
NH3-N 2nd source- RICCA Lot No. 17O8A2O


.  i ^ - ' L  1 .00


3\-  3 oo


1
a


+ .


h


-7


R


9 .
1 0
4 4
I  t -


4 ' )


, ;
t  . ) .


4 A


t 3 .


4 A


.1 -7


1 8 .
.1 0


20
2 1


2 3
. A


z o .
- 1
L I


ia.
)g
30.
1 . 1


32.
3 3 .
J 4 .
a c
J J .


36.


1508G (Control)
1465G (LW3-G78s)
l  A C Q / - :  / l  \ n  r "  r / : 7 a A \
I  a v u v  \ L  v  Y  J - v  /  u v , /


1475G (LW3-G788)
1476G (LW3-G787)
1491G (LW3-G740)
1492G (LW3-G741)
1493G (LW3-G745)
1494G (LW3-G656)
.1495G (LW3-G744)
1496G (LW3-G675)
1497G (LW3-G672)
1509G (LW3-G767)
1510G (LW3-G769)
1 5 1  1 G  ( L W 3 - G 7 7 2 )
1512G (LW3-G77s)
1513G (LW3-G670)


1514G (LW3-G684-1)
1s1sG (LW3-G746)
1516G (LW3-G750)
1517G (LW3-G751)
1518G (LW3-G752)
'1519G (LW3-G755)
1s20G (LW3-G763)
1s21G (LW3-G766)
1522G (tW3-G756)
'1526G (LW3-G613)
1527G (LW3-G776)
1528G (LW3-G777)
1s29G (LW3-G778)
1s30G (LW3-G779)
1 5 3 1 G  ( L W 3 - G 7 8 0 )
1s32G (LW3-G781)


.  A n n
-  Ci  " ' '


1 0  0 0
t r l
. 22  /


.  >  , \ >


.'l ?ar
- : -1  v


.  0 ' j i
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: \a a


. .  J i  
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, r 6


- / '11
r l t l
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.  t  t l
t  r i


. i ; 7


/ \)(-
-  / )  )
, l 1 l
- r  ( u


- , 1 $


.  / 6 <
. r S ^ l
. t ( \ )


- /  d v
/ - ' i J


- ' L < l e
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Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #54921


Result
S a m n l p Di lu t ion NHg-N


Standard  Curue


descript ion factor ODoss (mg/L)


B lank
1.0  mg/L  NH: -N Std
3.0 mg/L NH:-N Std
6 .0  mg/L  NH: -N Std .
10  0  mgi l  NH: -N Std .


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l


5.0 mg/L 2nd source


1
1
1
1
I
1
1
1
1
1
1
I
1
I
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1


o, lou I  oo
0 . 3 1 4  3 . 0 0
0.648 6 .00
1 . 1 0 0  ' 1 0  0 0


0 . 3 2 1  2 . 9 4
0 . 3 1 4  2 . 8 8


0.525 4 .81


0 . 0 5 6  0 . 5 1
0 0 3 3  0 3 0
0 . 0 0 0  N D
0  0 0 0  N D
0 064 0 .59
0 0 1 8  0 1 6
0 048 0.44
0 . 0 1  1  0 . 1 0
0 0 5 5  0 5 0
0  0 0 5  N D
0 . 0 0 0  N D
0 025 0 .23
0 0 2 9  0 2 7
0.021 0  19
0 037 0 .34
0.050 0 .46
0.029 0 .27
0.028 0  26
0 . 0 0 5  N D
0.035 0  32
0.032 0  29
0.006 ND
0.00 '1  ND
0.040 0  37
0 . 0 3 1  0  2 8
0 0 2 5  0 2 3
0 0 4 9  0 4 5
0 022 0 .20
0 0 1 2  0  1 1
0 043 0 .39
0 . 0 2 5  0 . 2 3
0  0 0 0  N D
0.021 0  19


1 .
2 .
J -


4
5
6 .
7 .
8 .
I
1 0 .
1 1 .
1 2 .
1 3 .
4 At a .


1 5 .
t o .


1 7 .
'18


1 9 .
20 .
2 1
2 2 .
2 3 .
24 .
25 .
z o .


27
28.
z J .
? n


J l .


32
33.
. J4 .


35
36


4


24
56
oo
6B
77
83
84
B 5
95
96
1 0 1
1 0 3
107
1 3 5


1 5 2
1 5 7
t o o


1 7 2
1 7 7
181
182
1 9 5
197
200
207
2 1 4
Z J J


252
262


m g / L  a m m o n l a _ N


Report ing l imit  (mg/L) =


Recovery (%) =
Precrs ion  (RPD)  =


2nd source  (%)  =


Sample  vo lume (ml ) .
Di lut ion factor


Sample Set Descript ion:
Test No.:  686-49
Test  Day :  0  (12-7-07)
Species Hyalella


Overly ing water


0 . 1


9 6 9
2 . 2 0
96.2


0 . 5 0
1


NH3-N s tandard-  RICCA Lot  No.  1607279
NH3-N 2nd source- RICCA Lot No. 1708A20


Analyst
Date analysed:


- i


('.
ocn l r  , ' - : .  ( -  - '
t \ v v  s  


\ i ,


12t10t2007


SOP No.  5492 Northwestern Aquat ic Sciences
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Total  Ammonia-N in Water:  Computat ion Worksheet
Salicylate Method (SOP #54921


Result
Sample Di lu t ion NHs-N
descript ion factor OD6ss (mg/L)
B lank


Standard  CuNe


1 0 mg/L NH:-N Std
3 0 mg/L NH:-N Std
6  0  mg/L  NHs-N Std .
'10 .0  mg/L  NHe-N Std


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l


5.0 mg/L 2nd source


1 .
z .


3 .
A


5 .
6 .
7 .
6 .


1 0
1 1
1 2
1 3 .
4 At T .


' 15 .
'16 .


1 7
1 8 .
'19 .


20.
2 1
22
23.
2 4 .


25.
z o .


27
2 6 .


z J .


30


J Z .


33.
3 4 .


J 5 .


J b .


1 5
23
. A


56
66
6B
77
B3
B4
B5
95
96
1 0 1
1 0 3
1 0 7
1 3 5
1 3 9
1 5 2
157
t o o


1 7 2
1 7 7
1 B l
182
'195


197
200
207
a 4  A


233
252
262


- s;'r-


- J v


- )bl
t


,  rVJ


t  < " ,


\ <e'


. , i : \
t 4


- l  :  t
t , 1


-  J - i  I


t  ur"  ( )
, t  t i


. ,  J i >


" o t ' L


_ ,,  iC-


-  
' )  t  l


,  t \ / )


- , t  - y ' '  ,
. , t /


, )t-! 1
I 1-.


! \ r ,


". : '1 {


- i _ l


Report ing l imit  (mg/L) =


Recovery (%) =
Prec is ion  (RPD;  =
2nd source  (%)  =


Sample  vo lume (ml ) :
Di lut ion factor


Sample Set Descript ion:
Test No,.  686-49
Test  Day .  0  (12-7-07)
Species: Hyalella


Overly ing water


0 . 1


#VALUEI
#VALUEI
#VALUEI


0 . 5 0
1


NH3-N s tandard-  RICCA Lot  No.  1607279
NH3-N 2nd source- RICCA Lot No. 1708420


Analyst:
Date analysed


RSC
12t10t2007


l , r-r i.-a, :l -
I - t - : - ' . t t  I  -  . - - .
1


I  I  I , i . . , . -1 . , - ,1 , !  i  , -  . l - . r  . ,


r ' * i  ' l " i  
I


r  " l  r  f - i - : - ' r  L
: l :


r  r  I  i  . ' . . i . '  , . r  r  :


l l ,  t  , r . l i r i i


l i l  i t l l i l l
r  :  I  ' '  -T ' t ' t - r : .4 - - i  t - '


t 1  I l T l  ' r .


i i l i ' l
: i t'  : r  r t l


'-,-,-*,.------L- |


r  m  r a  a a  1 : 0 1


SOP No 5492


: i  L  of  l ' l


Northwestern Aquat ic Sciences
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Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #5492)


Result
Sample
descript ion


Di lu t ion  NH: -N
factor ODoss (mg/L)


Standard  Curve


Blank
1.0  mg/L  NH: -N Std .
3 0 mg/L NH:-N Std.
6 .0  mg/L  NHe-N Std .
10 .0  mg/L  NHs-N Std .


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l .


5.0 mg/L 2nd source


I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1


0 . 1 3 1  1  0 0
0.370 3.00
0 730 6.00
1 .200  10  00


0.367 3 04
0.360 2.98


0.582 4 82


0 .007  ND
0.009  ND
O OOB ND
0 0 1 1  N D
0  0 1 ' 1  N D
0 .01 '1  ND
0 . 0 1 1  N D
0 . 0 1 1  N D
0 . 0 1 0  N D
0 . 0 1 0  N D
0 . 0 1 2  N D
0.013  0  ' 1  1
0 .001  ND
0.009  ND
0.007  ND
0 . 0 1 1  N D
0.009 ND
0.013  0 .1  ' 1


0 .008  ND
0 007 ND
O.OOB ND
0  0 1 0  N D
O.OOB ND
0 . 0 1 2  N D
0.008 ND
0 009  ND
0 009 ND
0 0 1 1  N D
0 . 0 1 0  N D
0.008  ND
0.009  ND
0  0 1 0  N D
0.002 ND


1 .
)
3 .
Aa .


5
h


7 .
B .
9 .
1 0 .
1 1


1 2 .
1 3
1 4 .
1 5 .
t o .


1 7 .
'18 .
'19 .


2 0
2 1 .
2 2 .
2 3
. A


t c


23
. A


56
66
o o


77
83
84
85
95
96
101
1 0 3
107
t J c


1 3 9
152
1 5 7
t o o


1 7 2
1 7 7
181
182
1 0 6


197
200
207
2 1 4
233
252
262


-n,. ";"i""..*


Report ing l imit  (mg/L) =


RecoverY (%) =
Prec is ion  (RPO;  =
2nd source  (%)  =


Sample  vo lume (ml )
Di lut ion factor


Sample Set Descript ion:
Test No.:  686-49., .g
Test Day:Jrg\1:4-oa1
Species: Hyalella


Overly ing water


0 . 1


1 0 0  4
'1 .93


96.4


0 . 5 0
1


2 5 .
26 .
27 .
28.
29.
30 .


32 .
3 3 .
34 .
3 5 .


NH3-N standard- RICCA Lot No. 1607279
NH3-N 2nd source- RICCA Lot No. 1708A20


Analyst:
Date analysed:


i ]
r ! - t


l', ( '^-,'


RSCV \)/
1t4t2008


SOP No 5492 Northwestern Aouat ic Sciences


a .
P A d . l . - e  - ,  - 7  r l l  { ' l 3-1 -05







SOP No.  5492


o l  t ' l5 1


Northwestern Ao uat ic Sciences


Total  Ammonia-N in Water:  Computat ion Worksheet
Salicylate Method (SOP #54921


Result
Sample
descnpt ion


Di lu t ion  NHa-N
factor ODoss (mg/L)


Standard  Curye


Blank
1.0  mg/L  NHs-N Std
3.0 mg/L NHa-N Std
6 .0  mg/L  NHr-N Std .
10 .0  mg/L  NHs-N Std .


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l


5.0 mg/L 2nd source


-:---
(i#*---


' \  '  |  |  , ,  I


t  l t 4  l "


. ' " J J  3 0 0
, ' 7 7 9  6  0 0
r . ,v 'L  10.00


.,1(1
? / ,


-  / --  , -
s ,/, t"


. . ; - - l
a


^ ("'
J ! f )


. a , ,
o  J t /


0 8 m


3  0 6 m


I
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1


0 200


L
2 .


4 .
5


6 .
7 .
8 .
I
1 0
1 1 .
1 2 .
1 3 .
1 4 .
1 5 .
t o .


1 7 .
1 8 .
'19 .


2 0 .
2 1 .
) )
2 3 .
24
2 5 .
z o .


27
28.
29 .
30.


33.


35.
36.


4
1 5


14


56
oo


6B
77
83
84
B5
q 6


96
'101


1 0 3
107
1 3 5
1 3 9
1 5 2
1 5 7
t o o


1 7 2
1 7 7
181
182
1 9 5
1 9 7
200
207
a 4  /


233
252
262


! 0 0 2 0 0  4 0 0  6 0 c  8 m


mg/L  ammonia-N


Report ing l imit  (mg/L) =


RecoverY (%) =
Prec is ion  (RPD;  =
?nr l  cnr  raa  (o /^ \  =


Sample  vo lume (ml ) :
Di lut ion factor


Sample Set Descript ion:
Test No . 686-49{.,,,
Test Day: 1r1P lll4-oa1
Sner: ips Hvalel la


Overlying water


0 . 1


#VALUE!
#VALUEI
#VALUEI


0 . 5 0
I


NH3-N s tandard-  RICCA Lot  No 1607279
NH3-N 2nd source- RICCA Lot No 1708420


Analyst:
Date analysed.


RSC
1t4t2008
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RAW DATA DIVIDER PAGE
Test No. 686-49


TEST DATA ANALYSIS RECORDS
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hya le l la  az teca


Water Quality Data
C L I E N T lnterstrtral water


S l \ i lPL  DESCRIP pH NH3
7 . 2  1 4
6  5  1 0 . 0


1 508G
r 465G LW3-G785
1466G LW3-G786
1475G LW3-G788
1476G LW3-G787
1491G LW3-G740
1492G LW3-G741
1493G LW3-G745
1494G LW3-G656
'1495G LW3-G744
1496G LW3-G675
1497G LW3-G672
1509G LW3-G767
1510G LW3-G769
15 '1  1G LW3-G772
1512G LW3-G775
1513G LW3-G670
1514G LW3-G684-1
1515G LW3-G746
1516G LW3-G750
1517G LW3-G751
1 51  8G LW3-G752
1519G LW3-G755
1520G LW3-G763
1521G LW3-G766
1522G LW3-G756
1526G LW3-G6 ' �13
1527G LW3-G776
1528G LW3-G777
1529G LW3-G778
1530G LW3 G779
1 531 G LW3-G780
1 532G LW3-G781


6 6
6 . 8
6 . 5
6 6
6 . 5
6 . 6
6 . 5
6 . 6
6 . 9
6 7
6 . 7
6 . 6
6 . 5
6 . 6
7 . 2
6 . 6
6 7
6 . 8
6 . 7
6 . 7
6 . 7


4 2
0 6
4 0
6 .7
6 3
5 5
9 .0
8 .2
2 .4
5 .3
4 .8
7 .O
7 .8
7 .3


5 .9
7 5
6 .9
5 .0


5 .9
6  6  1 1 . 2
6 8
6 l
6 7
6 9
7 . 1
7 1
6 B
6 B
6 9


3 .0
5 .2
5 2


1 . 0
<0.5
1 2
3 7
3 9


NAS


SIVPL


C L I E N T
D E S C R I P R E P L DA


Overlying water
y tEtr,lp Do coND pH NH3 HARD ALK


LW3-G744 0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1


22 .4
22 .1
22.O
22.4
22 .1
22 .2
22.O
22 .1
22 .2
22.3
22 .4
22 .5
22 .2
22 .0
22 .2
22 .1
22.0
22 .1
22 .O
2 2 . 1
2 2 . 1
2 2 . 1
2 2 2
2 2 2
2 2 2
2 2 3
22 .4
22 .3
22 .2
22 .1
22.4
22 .5
22 .2
22 .9
22 .6
22 .5
22 .7
22.4
22 .5


150  6 .9 0 .5
0 .31 5  1 5 1 0 G


2 3  1 5 1 3 G
24 1475G
56 1520G
b b  t c J  l b


68 1  532G
77 1527G
8 3  1 4 6 5 G
84 1521G
85 1492G
95 1  50BG
96 1466G
101 1522G
103 1497C
107 1  491 G
1 3 5  1 5 1 4 G
' 1 3 9  1 5 2 6 G
152 1529G
157 1  51  8G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1  4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
2AO 1493G
2A7 1476G
2 1 4  1 4 9 4 G
233 '1509G


2 5 2  1 5 2 8 G
262 1517G


4 1495G
1 5  ' 1 5 1 0 G


2 3  1 5 1 3 G
24 1475G
56 1  520G
6 6  1 5 3 1 G


LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G78'1
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Cont ro l
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
tw3-G750
rw3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3.G78B
LW3-G763
LW3-G780
LW3-G781


8
I
8
I
I
8
I
I
8
8
8
8
8
8
I
8
8
B
8
B


6 .6
6 .2
7 .2
7 . 1
7 .O
6 .0
6 .9
7 .2
7 .0
7 .4


7 .0
7 . 1
7 .2
6 .9
6 .6
6 .8
7 0
7 3
7 1
7 3
7 A
7 2
7 .3
7 .4
7 A
7 .2
6 .8
7 .3
7 .4
7 .2


1 6 0  6  9 60 40
5 1  4 0
51 40
60 40
51 30
60 40
60 30
68 50
60 50
60 40
5 1  4 A
5'1 40
5 1  4 0
5 1  4 0
5 1  4 0
60 50
5 1  4 0
5 1  4 0
5 1  4 0
5 1  4 0
5 1  4 0
5 1  4 0
5 1  5 0
60 50
5 1  4 0
60 50
43 40
51 30


1 6 5  6 . 9  < 0 . 1


145 7  .O <0.1


1 6 5  6 . 8
1 5 0  6 . 9
145 6 .8
1 5 0  6 . 9
170 6 .8


0 .6
o .2
o .4
0 . 1
0 .5


1 6 5  6 . 9  < 0 .  1
1 5 5  7  . 1  < 0 .  1
1 9 0  7  . O
1 5 5  7  . O
1 5 0  6 I
1 5 0  6  9
1 5 5  6 . 9
1 6 0  6  9
1 8 5  6 7


o 2
0 .3
o .2
0 .3
0 .5
0 3
0 3


1 5 0  6 8  < 0 1


1 5 0  6  8
1 5 5  6 . 9


0 .3
0 3


1 4 5  6 8  < 0 1


1 5 0  6 9  < 0 1


1 5 0  6  8
1 6 5  6 . 8
1 5 5  6 . 9
170 6 .8
'150 6 .5
1 4 5  6 . 7
1 6 0  6 . 8
1 6 0  6 . 8


0 .4
0 .3
o .2
0 .5
o .2
0 . 1
0.4  5 '1
0 .2  60


50
50
40
40


145 6 .9  <0 .  l
145 7.0 0.2 60


68 1


eage Lo ot 1' l







Test Number: P686-49 Freshwater Sediment Tesl
28-Day Hyalella azteca


LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
tw3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
tw3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G7BO
LW3-G7B 1
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3.G7B6
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746


2 .3
83 1465G
84 1521G
85 1492G
95 1508G
96 1466G
'10'1 1522G
103 1497G
1 A 7  1 4 9 1 G
135 1514G
1 39 1  526G
152 1529G
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
214 1494G
233 '1509G


2 5 2  1 5 2 8 G
262 1517G


4  1 4 9 5 G
1 5  1 5 ' 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1520G
b b  t c J  t b


b d  I  c c z u


|  |  t c z t v


8 3  1 4 6 5 G
84 1521C
85 1492G
95 1  508G
96 1466G
1 0 1  1 5 2 ? G
103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
' 1 3 9  1 5 2 6 G
152 1529G
1 5 7  ' 1 5 1 8 G


1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1 1 G
200 1493G
207 1476G
214 1494G
233 1509G
252 1528G
l a z  t t t / u


4 1  495G
1 5  1 5 1 0 G
t J  l t J g


24 1475G
56 1  520G
6 6  1 5 3 1 G
b d  I  C J Z U


77 1527G
8 3  1 4 6 5 G
84 1521G
85 1492G
95 1  508G
96 1466G
1 0 1  1 5 2 2 G
103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
1 39 1  526G
152 1529G
157 1  51  8G


22 .3
22 .4
22 .4
22 .6
22 .6
2 2 6
22.4
2 2 5
2 2 4
22 .5
2 2 4
22 .5
22 .5
22 .4
22 .5
22 .6
22 .5
22 .6
22 .9
22.6
22 .5
22.6
22 .8
23.O
22 .9
23 .2


23 .O
23 .1
22 .9
22 .9
2 2 8
2 2 8
228
2 2 8
229
230
23.1
23 .0
22 .9
23.0


23 .0


23 .O
23 .0
22 .9
23 .0
2 3 . 1
23 .0
23.O
23  1
23 .O
2 2 9
2 2 9
23 .O
23  1
23 .A
z J l


2 2 8
22 .7
22 .9
22 .6
2 2 8
2 2 6
2 2 6
22 .5
22.6
22 .6
22.7
23 .O
22 .9
22 .7
22 .7
22 .6
22 .7
2 2 7
22 .8
2 2 7


6 3
6 6
6 . 8
6 . 8
5 . 9
6 4
6 . 4
6 . 3
6 . 2
6 . 2
6 . 6
6 . 9
6 . 7
5 . 0
6 . 4
6 . 2
6 . 5
6 0
7 0
6 . 3
6 .4


6 6
6 .7
b d


b d


6 7
6 .7
6 .7
6 7
6 .7
6 .7
6 .8
6 .7
6 .8
6 .7
6 .7
6 .7
6 .7
6 .7
6 8
6 .7
6 .71 6 6  ' 1 5 1 5 G


e a q e  & l  o t  J ' /







Test  Number :  P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


172 '1530G


177 1496G
1 8 1  ' 1 5 1 6 G


1A2 1512G
' 1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
214 1494G
233 1509G
252 1528G
262 1517G


4  1 4 9 5 G
1 5  1 5 ' 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1520G
6 6  1 5 3 1 G
68 '1532G


7 7  1 5 2 7 G
8 3  1 4 6 5 G
84 1521G
85 1492G
95 1  5o8G
96 1466G
101 1522G
103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
139 '1526G


1 5 2  1 5 2 9 G
157 15 '18G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1  4 9 6 G
1 8  1  1  5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1 1 G
200 1493G
207 razoc
2 1 4  1 4 9 4 G
233 '1509G


252 1528G
2 6 2  1 5 1 7 G


4 1495G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1520G
6 6  1 5 3 1 G
68 1  532G
77 1527G
83 1  465G
84 1521G
85 1492G
95 1  508G
96 1  466G
101 1522G
103 1497G
1 0 1  1 4 9 1 G
1 3 5  1 5 1 4 G
139 1526G
152 1529G
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
177 '1496G


1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
197 15 '1  1G
200 1493G
2A7 1476G
2 1 4  1 4 9 4 G
233 1509G
2 5 2  1 5 2 8 G
z o z  t f ,  |  / u


4  1 4 9 5 G


L 3
3
3
3
3
3
3
3
3
3
3
3


22 .7
22.8
22.9
22 .9
22 .8
230
22 .8
2 2 7
22 .7
2 2 9
23 .4
228
23 .0
22 .8
22 .7
22 .8
22 .6
22 .7
22 .6
22 .5


22 .5
22 .6
22 .7
2 2 9
22.8
22.7
22 .7
2 2 7
22.7
22 .7
22 .8
2 2 7
2 2 7
228
2 2 9
2 2 8
2 2 7
22 .9
22 .8
22 .8
22.7
22 .8
23.O
22.8
23.0
22 .9
22 .7
22 .9


22 .7
22 .6
22 .5


22 .7
23 .0


22 .8
2 2 6
2 2 6
2 2 3
2 2 4
2 2 3
22 .4
22 .4
22 .3
2 2 4
22 .7
22 .5
22 .8
23 .2
22 .5
22 .5
22 .5
22 .9
22 .3
22 .8
23 .2


6 .4
6 .7
6 3
6 .2


6 .6


7 A


7 1


6 . 8
6 . 7
6 . 7
6 . 7
6 8
6 8
6 8
6 . 8
6 8
b 6


6 9
6 . 7


LW3-G675
LW3-G750
LW3-G77s
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G7s1
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G712
LW3-G745
LW3-G787
LW3-G656
tw3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684- 1
LW3-G61 3
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
tw3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769


5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
6
6


o l


6 .2
6 .3
6 .6
6 .3
6 .2
6 0
6 .2
6 .2
6 .2
6.4
6 .8
6 5
6 .2
6 6
6 2
6 6
5 B
6 8


6 2
6 7
6 .6
6 .2
6 .5
6.4
6.4
6 .3
6.2
6 .2
6 .3
7 .O


145 6 .9
1 5 0  6 . 9
145 6 .9
145 7 .O
145 6 .9
145 6 .9
145 6 .9
145 7  .O
145 6 .9
'150 7  .O
1 50  6 .9
1 5 5  7  . 1
1 4 5  6 9
1 4 5  6 . 8
1 4 5  6 8
1 4 5  6 8
145 6 .8
1 9 0  6 I
145 6 .8
145 6 .8
145 6 .8
145 6 .8
145 6 .8
1 4 5  6 8
145 6 .8
'150 6  8
1 5 0  6 . 7
145 6 .8
140 6 .7
1 4 5  6 . 7
1 5 0  6 . 8
145 6 .9
1 4 5  6 8


1


ease LL  or  
'7 ' l







Test  Number :  P686-49 Freshwater Sediment Test
28-Day Hyalella azleca


2 3  1 5 1 3 G
24 1475G
56 1520G
6 6  1 5 3 1 G
68 1532G
77 1527G
83 1465G
84 1521G
85 1492G
95 1  508G
96 1466G
1 0 1  1 5 2 2 G
103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
1 3 9  1 5 2 6 G
152 1529G
157 1518G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  ' r 5 1 9 G


197 15 '1  1G
200 1493G
207 1476G
214 1494G
2 3 3  1 5 0 9 G
252 1528G
2 6 2  1  5 1  7 G


4 1495G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1  520G
6 6  1 5 3 1 G
68 1  532G
7 7  1 5 2 7 G
8 3  1 4 6 5 G
84 1521G
85 1492G
95 '1508G


96 1466G
101 1522G
103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
1 39 1  526G
152 1529G
1 5 7  1 5 1 8 G
1 6 6  ' 1 5 1 5 G


1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1  5 1  9 G
1 9 7  1 5 1 1 G
200 1493G
207 1476G
214 1494G
233 1509G
2 5 2  1 5 2 8 G
2 6 2  1  5 1  7 G


4 1495G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1  520G
6 6  1 5 3 1 G
68 1532G
77 1527G
83 1465G
84 1521G
85 1492G
9 5  1 5 0 8 G
96 1466G
1 0 1  1 s 2 2 G
103 1497G


LW3 22.8
23.O
22 .7
22.9
22 .7
22 .6
22 .6
2 2 7
2 2 7
23 .O
2 3 . 1
23 .O
22.8
22 .8
22 .7
22 .7
22 .7
22 .8
22 .8
22 .8
22 .7
22 .9
22 .8
22 .9
2 3 . 1
22.9
22 .8
22.8
23 .O
23 .2
23.O
2 2 6
2 2 4
22 .3
22 .4
2 2 2
2 2 4
22  1
22 .0
2 2 . 1
2 2 . 1
22 .3
22 .5
22.6
22 .5


22 .2
22 .3
22.3
22 .3
22 .3
22 .3
22.4
22 .5
22 .4
2 2 4
2 2 7
22 .5
22 .3
2 2 3
2 2 5
2 2 s
2 2 5
23 .0
2 2 8
2 2 8
22 .9
22 .6
22 .7
22 .6
22 .5
22 .5


22 .8
23 .1
23 .2
22 .8
22 .7


LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Cont ro l
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3 G67O
LW3-G788
LW3-G763
LW3-G7BO
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G74'1


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684- 1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
tw3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-C777
LW3-G75 l
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
tw3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


6 .2
6 4
6 .7
6 9
6 5


6 3
6 .2
6 .3
6 .3
6 .5
6 .4
6 .2
6 .6
o l


6 . 5
6 . 2
7 . 0
6 . 4
6 . 0
6 . 4
6 . 8
6 . 0
6 . 3
6 . 4
6 . 2


6 6
6 5
6 2
6 . 7
6 1


6 . 9
6 . 9
6 9
6 9
6 8
6 6
6 8
6 . 8
6 . 8
6 . 8
6 . 8
6 . 9
6 . 8
6 . 8
6 . 8
6 . 8
6 . 8
6 . 8
6 . 9
6 . 8
6 . 8
6 . 8
6 . 8
6 . 8
6 . 8
6 9
6 . 9
6 . 9
6 . 8
6 . 8
6 7
6 9
6 8


8
8
8
8
8
8
I
8
8
8
8
B


1 4 9 1 7


ease b)  o r  
' I ' i







Test  Number :  P686-49 Freshwater Sediment Tesl
28-Day Hya le l la  az teca


135 1514G
139 1526G
1 5 2  1 5 2 9 G
1 5 7  1 5 1 8 G
t o o  t J  t J U


1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
214 1494G
233 1509G
252 1528G
262 1517G


4 1495G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1520G
6 6  1 5 3 1 G
68 1532G
77 1527G
8 3  1 4 6 5 G
84 1521G
85 1492G
95 '1508G


96 1466G
1 0 1  1 5 2 2 G
103 1497G
107 1491 G
1 35 1514G
'139 1526G
152 1529G
1 5 7  1 5 1 8 G
t o b  t f ,  : u


1 7 2  1 5 3 0 G
1 7 7  1  4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
214 '1494G


233 1509G
252 1528G
262 1517G


4 1495G
1 5  1 5 1 0 G
z J  i l t J u


24 1475G
56 1  520G
6 6  1 5 3 1 G
68 1532G
77 1527G
83 1465G
84 1521G
85 1452G
95 1  50BG
96 1  466G
1 0 1  1 5 2 2 G
103 1497G
1A7 1  491 G
1 3 5  1 5 1 4 G
139 1526G
152 1529G
1 5 7  1 5 1 8 G
t o o  t c  t c b


1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
' 1  8 1  1  5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
197 '151 1G
2AA 1493G
207 1476G


LW3-G684-'1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G77s
LW3-G755
LW3-G77?
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684- 1
L W 3 - G 6 1 3
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G7BO
LW3-G7B 1
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Cont ro l
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
tw3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787


I
I
8
B
8
B
8
I
8
8
8
I
8
8
8
8
I
8
8
I
8
8
8
I
I
B
8
8


I
8
I
I
8
8
8
I
8
B
I
I
8
I
I
8
9
9
9
9
9
9
9
I
9
9
9
9
9
I
9
9
9
I
9
I
9
9
9
9
9
9
9
9
9
9
9
9
9
1 0
1 0
'10


1 0
1 0
1 0
1 0
1 0
'10


1 0
'10


1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
'10


1 0
1 0
1 0
1 0
'10


1 0
1 0


22 .6
22 .7
22 .7
22 .6
22 .6
22 .7
2 2 7
2 2 7
2 2 9
2 2 7
22 .6
22 .6
22 .8
22 .8
23.1
23.7
23 .5
23 .4
23 .6
23 .2


23 .2
2 3 2
23.2
23 .3
23 .4
23.6
23.7
236
23.4
235
23 .3
2 3 4
233
2 3 4
2 3 4
23 .3
23 .4
23 .5
23 .4
23 .5
23.7
23.4
23.4
?3.4
23 .6
23 .8
23 .6
22 .3
22 .2
2 2 . 1
22 .3
22 .1
22.O
22 .1
22 .O
2 2 . 1
22 .2
2 2 3
2 2 3
2 2 5
2 2 3
2 2 2


8
8
I
I
8
8
8
I
8
B
I
8
I
I


5 .5
5 .7
6.4
6 .7
5 .8
6 .4
6 .6
5 .8
6 .0
5 .6
6 3
6 3


5 7
6 1
5 7
6 3
5 .8
6 .8
5 .9
5 .7
6 .2


5 .8
5 .7
5 .8
5 .8
5 .9


5 .9


6 .7
6 .7
6 .8
6 .7
6 .7
6 .8


6 .8
6 7
6 .7
6 6
6 .8
6 7
6 7
6 7
6 7
6 7
6 .8
6 .8
6 .7
6 .8
6 .8
6 .8
6 .7
6 7
6 .7
6 .6
6 7
6 .7
6 .7


I
B
8
8
8
8
8
I
8
8
8
8
8


22
22
22
22
22
22 .0
22
22
22
22
22
22 .4
22 .2
2 2 . 1
22 14 1494 LW3-
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azleca


233 LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
tw3-G767
LW3-G771
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3,G7B7
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


5 .5
7 .0
5 .9


6 .
6 .
6


252 1528G
262 1517G


4 1495G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 '1520G


6 6  1 5 3 1 G
6 8  1 5 3 2 G
77 1527C
83 1465G
84 1521G
85 1492G
95 1508G
96 1466G
1 0 1  1 5 2 2 G
'103 1497G
1 A 7  1 4 9 1 G
1 3 5  1 5 1 4 G
139 '1526G


152 1529G
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
1 8 2  1 5 1 2 G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
214 1494G
233 '1509G


2 5 2  1 5 2 8 G
2 6 2  1  5 1  7 G


4 1  495G
1 5  1 5 1 0 G
l J  t ! t J u


24 1475G
56 I  SZOC
b o  t J J t u


0 6  I  J J Z S


77 1527G
83 1465G
84 1521G
85 1492G
95 1508G
96 1466G
101 1522G
103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
139 1526G
152 1525G
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1  4 9 6 G
'1  81  1  516G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
2AA 1493G
2A7 1476G
2 1 4  1 4 9 4 G
233 1509G
2 5 2  1 5 2 8 G
z a z  t c  I  / u


4 1495G
1  5  1 5 1 0 G
l J  I 5  I J U


24 1475G
56 1520G
O O  I J J I U


68 1532G
77 1527G
8 3  1 4 6 5 G
84 1521G
85 1492G


'10
'10


1 1
't 1
1 1
1 1
1 1
1 ' � ]
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
'1 1
1 1
1 1
1 1
1 T
1 1
1 1
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
I J


I J


t c


1 3
I J


I J


I J


1 3


22 .6
22.8
22.9
22 .6
22 .5
22 .7
2 2 4
2 2 6
2 2 4
2 2 3
2 2 3
22 .5
22 .5
22 .9
23.O
22 .7
22 .5
22 .6
22 .4
22 .4
22 .5
22 .6
22 .5
22 .5
22 .7
22 .7
22 .6
22 .8
23 .O
22 .6
22 .6
2 2 7
23 .0
23 .2
234
2 2 7
2 2 4
2 2 2
22 .4
22 .0
22 .2
22 .0
21.9
22 .0
22 .4
22 .1
22 .6
22 .7
22 .5
22 .2
22 .3
2 2 . 1
22 .2
2 2 . 1
22 .3
22 .2
2 2 2
22 .4
2 2 4
22 .4
2 2 4
2 2 7


2 2 3
2 2 3
2 2 6
2 2 8
2 3 2
22 .8
2 2 6
2 2 4
22 .6
22 1
22 .3
2 2 . 1
22 .O
2 2 . 1
2 2 . 1
22 .2


8
7


5 . 8
5 . 6


6 , 8
6 . 0
5 . 8
6 .4
5 b


5 . 8
5 . 9
5 . 9
6 . 6
6 . 8
5 . 9


6 . 2
6 . 2
6 . 6
5 . 8
5 . 8
6 . 0


5 . 6
5 2
6 . 0


5 8
6 . 0
6 . 0
t o
6 . 7
5 . 8


1 5 0  6 . 9
1 5 5  7  A
1 5 0  7  0
1 5 0  7  . O
1 5 5  7  . O
1 6 0  7  . 1
1 5 0  6 . 9
1 5 0  7  . 0
1 5 5  6 . 9
1 5 0  7  . O
1 5 0  6 . 9
1 6 0  7  . 0
1 5 0  7  . O
1 5 0  6 . 9
1 5 5  6 . 9
1 5 0  7  . A
1 5 0  6 . 9
1 5 5  6 . 9
1 5 0  7  0
1 5 0  6 . 9
1 5 5  7  . A
1 5 5  7 1
145 6 .9
1 5 0  7  . 0
1  s 5  6 . 9
1 5 0  6 . 9
1 5 5  7 . 0
1 5 0  6  9
1 5 0  6 . 9
1 5 0  7  0
1 6 0  7  . 0
1 5 0  7  . O
1 6 0  7  . 0
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Test Number: P6B6-49 Freshwater  Sedrment  Tes t
28-Day ayab)la azleca


v t l ontrol 1 3
I J


I J


I J


1 3
1 3
I J


I J


1 3
1 3
1 3
1 3
1 3
1 3
1 3
1 3
1 3
1 3
1 3
1 3
1 3
1 3
1 4
1 4


1 4
1 4
1 A


1 4
1 4
1 4


1 4
1 4


1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4


1 4
1 4


1 4
1 4
1 4
1 5
t 3
' 15


I J


t 5


1 5
1 5
t 3


t 3


t c


1 5
1 5
t 3


1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5


22.5
22.6
22.4
22 .1
22 .2
22 .1
22 .2
22.2
22 .3
22 .2
22 .2
22 .4
22 .3
22 .3
22 .4
22 .6
22 .4
22 .3
22 .4
22 .6
22 .8
2 3 . 1
2 2 9
22 .8
22 .7
22 .9
22 .4
22 .8
22.4
22.4
22.4
22.6
22.6
23.2


23.O
22 .7
22 .9
22 .5
22 .6
22 .6
22 .7
22 .7


22 .9
22 .9
22 .8
22 .9
23 .3
22 .8
22 .6
22 .8
23 .2
23 .5
23 .7
23.2
23 .O
22.6
22 .9
22 .5
22 .6
22 .5
22 .5
22 .4
22 .8
22 .8
22 .8
22 .9
2 2 9
22 .7
229


22 .5
2 2 6
22 .6


226
2 2 7
2 2 7
22 .7


96 1466G
'10'1 1522G
103 1497G
1 0 7  1 4 9 1 G
' 1 3 5  1 5 1 4 G
139 1526G
152 1529G
157 '1518G


1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
2 1 4  1 4 9 4 G
233 1509G
l 3 z  I  c z o u


262 1517G
4  1 4 9 5 G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1520G
b b  t J J  t b


68 1  532G
7 7  1 5 2 7 G
83 1465G
84 1521G
85 1492G
95 '1508G


96 1466G
101 1522G
103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
1 3 9  1 5 2 6 G
152 rSZSC
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
172 '1530G


1 7 7  1  4 9 6 G
1 8 ' 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1 l G
200 1493G
2A7 1416G
2 1 4  1 4 9 4 G
233 1509G
2 5 2  1 5 2 8 G
262 1517G


4 1495G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1  520G
6 6  1 5 3 1 G
68 1532G
77 1527G
8 3  1 4 6 5 G
84 1521G
85 1492Q
95 1  508G
96 1466G
101 1522G
103 1497G
1A7 1491 G
1 35 1514G
1 39 1  526G
1 5 2  1 5 2 9 G
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1  5 3 0 G
1 7 7  1  4 9 6 G
1  8 1  1  5 1 6 G


LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-'1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
tw3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3.G78B
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
tw3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750


6 . 6


7 A
7 . 2


6 . 6
6 . 6
6 . 2
6 . 4
6 . ' t
6 . 9
6 . 9
6 . 8
6 . 2
6 . 9
6 . 3
6 . 9
6 . 3
7 . 0
6 . 7
6 6
6 . 9
7 . O
6 . 4
6 . 1
6 B
6 8
6 7
6 B
6 9


7 . 1
6 . 2


7 0
7 2
7 1
7 1
7 2
7 .3
7 .O
7 . 1
7 . 1
7 .2
7 .0
7 .3
7 . 1
7 . 1
7 . 1
7 .2
7 .O
7 . 1
7 . 1
7 . 1
7 . 1
7 .2
7 0
7 .0
7 .0
7 . 1
7 0
7 0
7 0
7'/
7
7


1 8 2  1 5 1 w3-G775


eage t'L' or 7'l







Test  Number  P6B6-49 Freshwater  Sed iment  Tes t
28-Day Hyalel)a azleca


1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
214 1494G
233 1509G
252 1528G
262 1517G


4 1495G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 '1520G


6 6  1 5 3 ' 1 G
68 1  532G
77 1527G
8 3  1 4 6 5 G
84 1521G
85 1492G
95 1508G
Y O  |  4 0 0 U


101 1522G
103 1497G
1 0 7  1 4 9 1 G
1  3 5  1  5 1 4 G
1 39 1  526G
152 1  529G
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
' 1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
214 1494G
233 1509G
2 5 2  1 5 2 q G
262 1517G


4 1495G
' r 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1520G
6 6  1 5 3 1 G
68 1  532G
77 1527G
83 1  465G
84 1521G
85 1492G
95 1  508G
96 1466G
1 0 1  1 5 2 2 G
103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
1 39 1  526G
152 1529G
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
2 1 4  1 4 9 4 G
233 1509G
252 1528G
2 6 2  1 5 1 7 G


4  1 4 9 5 G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1  520G


LW3-G755
tw3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G75'1
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
tw3-G785
LW3-G766
LW3-G741


Cont ro l
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684,1
L W 3 - G 6 1 3
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
tw3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3 G741


Cont ro l
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G717
LW3 G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763


1 5
t c
' 15


t c


t c


t c


1 5
I J


t o


t o


t o


t o


t o


t o


t o


l o


t o


1 6
1 6
1 6
1 6
1 6
'16


1 6
1 6
1 6
t o


t o


t o


t o


t o


1 6
t o


1 6
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
1 7
'18


1 B
1 B
1 B
1 B
1 8


22 .8
22 .8
23 .0
22 .9
22 .8
23.O
23.3
23.6
23.4
23 .1
22 .9
23 .1
22 .7
23 .0
22 .7
22 .6
22 .6
2 2 8
2 2 9
23 .2
2 3 4
2 3 2
2 2 9
234
2 2 8
2 2 8
2 2 8
2 2 9
22 .8
22 .9
22 .9
23 .0
22 .9
23 .0
23 .3
23 .1
22 .9
22 .9
23 .2
23.4
23 .7
22 .9
22.4
22.4
2 2 7
22 .2
2 2 4
2 2 2
22  1
2 2 4
22  1
2 2 2
2 2 7
22 .8
22 .6
22 .4
22 .4
22 .2
22 .4
22 .3
22 .3
22 .3
22 .4
22 .4
22 .4
22 .4
22 .4
22 .8
22 .4
22 .3
22 .4
22 .7
23 .4
23 .2
2 3 2
2 2 8
2 2 7
2 2 9
22 .5
2 2 1


6 . 8
6 . 5
7 . 1
7 . 2
6 . 4
6 . 4


6 6
6 5
6 2
7 1
6 8
6 . 6
6 . 2
6 . 7
6 . 2
6 . 9
5 . 9
6 . 8
6 . 3
6 .4
6 . 6
6 . 8
6 . 3
6 . 2
6 6
6 B
6 . 9
6 . 7
6 . 6
6 . 3
7 4
6 . 4


7 . 1
7 .3
7 .3
7 .3
7
7
7
7
7
7
7
1
7
7 .2
7 .2
7 . 1
7 . 1
7 2
7 . 1


7 .0
7 . 1
7
7
7
7
7
7
7


6 6  1  5 3 1 w3-G780
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Test  Number :  P686-49 Freshwater Sed ment Tesl
28-Day Ayalella azleca


68 1 LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
tw3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G78s
LW3-G766
LW3-G741


Cont ro l
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
rw3-G675
tw3,G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G7e7
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Cont ro l
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684 1
L W 3 - G 6 1  3
LW3-G778
LW3-G752


22 .6
22 .5


22 .5
22.6
22.9
23.O
22 .9
22 .7
22 .7
22 .6
22 .7
22 .7
22 .7
22 .7
22 .6
22 .7
2 2 8
22 .7
2 2 8
230
2 2 8
2 2 7
2 2 7
2 2 8
23 .2
23 .4
23 .3
22.9
22 .9
23.1
22 .7
23 .O
22 .7
22 .6
22 .6
22 .8
23 .O
23 .3
23.4
23 .1
2 2 8
230
2 2 8
22 .9
22 .8
22 .9
22 .9
2 2 9
2 2 9
230
2 2 9
23 1
2 3 3
23 .0
22 .9
23 .1
23 .4
23 .5
23 .8
23.4
23 .0
23 1
23 .3
22 .8
23  1
22 .9
22 .8
2 2 8
2 2 9
230
23 .3
235
2 3 3
234


2 2 9
2 3 0
230


77 1527G
83 1465G
84 1521G
85 1492G
95 1508G
96 1466G
101 1522G
103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
139 1526G
152 1529G
157 '1518G


1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
'1 81 1 5'1 6G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476C
2 1 4  1 4 9 4 G
233 1509G
252 1528G
262 1517G


4 1495G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1520G
6 6  ' 1 5 3 1 G


68 1532G
7 7  1 5 2 7 G
8 3  1 4 6 5 G
84 1521G
85 1492G
95 1  50BG
96 '1466G


1 0 1  1 5 2 2 G
103 1497G
107 1491G
1 3 5  1 5 1 4 G
1 39 1  526G
1 5 2  1  5 2 9 G
157 1  51  8G
L b o  t f ,  J u


1 1 2  1  5 3 0 G
1 7 7  1  4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1 1 G
200 1493G
207 1476G
214 1494G
233 1509G
252 1528G
262 1517G


4  1 4 9 5 G
1 5  ' 1 5 1 0 G


2 3  1 5 1 3 G
24 1475G
50 |  c tuu
b b  t S J t b


68 1532G
77 1527G
83 1465G
84 1521G
85 1492G
95 1  50BG
96 1466G
101 1522G
103 1497G
1Q7 1  491 G
1 3 5  1 5 1 4 G
1 39 1  526G
1 5 2  1 5 2 9 G
157 1  51  BG


'18


1 8
1 8
1 8
'18


1 8
1 8
1 8
'18


1 8
1 8
1 8
1 8
1 8
1 8
'18
'18
'18


1 8
1 8
1 B
1 8
1 8
1 B
1 8
1 8
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
'19


1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
1 9
'19
'19


1 9
t 9
1 9
1 9
1 9


1 9
1 9
1 9
1 9
1 9
1 9
1 9
20
20
2 0
2 0
2 0
2 0
2 0
2 0
2 0
20
20
20
2 0
2 0
2 A
2A
20
2 0
2 0
2 0


6 . 9
6 . 7
7 . 3
7 . 5
6 . 8
6 . 8
6 . 8
6 . 8
6 . 7
6 . 5
6 . 9
7 . 2
7 . 0
6 . 7
6 . 8


6 . 9
6 . 2
7 1
6 6
6 7
7 A
7 A
6 5
6 2
6 8
6 . 9
6 8
6 . 8
6 . 5
6 . 5
7 . 2
7 . 4


1 5 0
1 8 5
1 5 0
1 5 0
'150
'155


1 5 0
'155


1 5 5
1 6 0
1 5 5
1 6 0
1 6 0
1 5 5
1 5 0
1 5 5
1 5 5
1 5 5
'155


1 5 5
1 5 5


C U


f ,J


1 5 5
1 5 5
1 5 5
1 5 5
1 6 0
1 6 0
'155
'165


7 . 1
7 .3
7 .2
7 .2
7 .2
7 .2
7 . 1
7 .2
7 .2
7 .2
7 .2
7 .3
7 .2
7 .2
7 .2
1 1
7 .2
7
7
7
7
1
7
7 2
7 1
7 .2
7 . 1
7 .2
7 .2
7 . 1
7 .3
7 .2
7 1


eage t lt ot 1'I







Test  Number :  P686-49 Freshwater Sed ment Test
28-Day Hya le l la  az teca


1 6 6  1 5 1 5 G
172 '1530G


1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
214 1494G
233 1509G
252 1528G
2 6 2  1 5 1 7 G


4  1 4 9 5 G
1 5  1 5 1 0 G
z J  t c t J u


24 1475G
56 1  520G
6 6  1 5 3 1 G
68 1  532G
7 7  1 5 2 7 G
83 1  465G
84 1521G
85 1492G
95 1  50BG
96 1466G
'101 1522G
'103 1497 G
107 1491 G
1 3 5  1 5 1 4 G
139 '1526G


152 1529G
157 15 '18G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1  5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1 1 G
2ao r +ee'c
2A7 1476G
214 1494G
233 1509G
2 5 2  1 s 2 8 G
2 6 2  1 5 1 7 G


4  1 4 9 5 G
1 5  1 5 1 0 G
l J  I 5  I J U


24 1475G
56 1  520G
6 6  1 5 3 1 G
68 1  532G
77 1527G
83 1465G
84 1521G
85 1492G
95 1  508G
96 1466G
101 1522G
103 1497G
107 '149 ' tG


1 3 5  1 5 1 4 G
'139 1526G
1 5 2  1  5 2 9 G
157 1  51  BG
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
' 1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
2AA 1493G
2A7 1476G
2 1 4  1 4 9 4 G
233 1  509G
2 5 2  1 5 2 8 G
262 1517G


4 1495G


LW3-G746 9
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G7BO
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Cont ro l
LW3-G786
LW3-G756
tw3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
tw3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G78'1
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G712
LW3-G745
LW3-G787
tw3-G656
rw3 G767
LW3-G777
LW3-G751
LW3-G744


20
20
20
20
20
20
20
20
20
20
20
20
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
22
2 2
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
2 2
22
22
22


22 .9
23 .0
23.2
23 .1
23.2
23.5


23 .O
23 .1
23.3
23 .5
23.8
22 .3
22 .8
22 .7
230
2 2 5
2 2 8
2 2 6
2 2 5


2 2 6
22 .7
2 3 . 1
23 .2
23 .O
22 .8
22 .8
22 .7
22 .8
22 .7
22 .8
22 .8
22 .7
22 .8
2 2 9
22 .8
22 .9
23 .2
22 .9
22 .7
22 .8


236
22 .4
22 .2
22 .2
22 .3
22  1
22 .3
2 2 2
22 .2
22 .2
22 .3
22 1
2 2 3
22 .5
22 .3
22 .3
22 .2
22 .0
22  1
2 2 . 1
2 2 2
22 .2
2 2 . 1
22  1
22 .2
22 .2
22 .2
2 2 4
2 2 3
22 .2
2 2 2
2 2 4
2 2 6
2 2 9
22 .6


6 . 2


6 . 8
6 . 9


6 . 6


6 2
6 0
6 3
6 4
6 . 8
6 8
6 . 2
6 . 6


6 . 6


6 . 6
6 . 4
6 3
6 . 6
6 . 8
6 . 2
5 . 8
6 . 4
6 . 6
6 . 3
6 . 5
6 2


7 0
6 1


1 5 5
1 5 0
1 5 0
1 5 0
1 5 0
1 5 0
1 5 0
'150


1 5 0
1 5 0
155
1 5 5
1 5 5
1 5 0
1 5 0
1 5 0
1 5 0
'150


1 5 0
1 5 0
1 5 0
155
'150


1 5 0
1 5 5
1 5 0
1 5 0
1 5 0
1 5 0
1 6 5
1 5 5
1 5 5


7 .0
7
7
7
7
7
7
1
7
7
7
7 2
7 .2
7 . 1
7 . 1
7 .O
7 .2
7 . 1
7 . 1
7 .2
7 . 1
7 . 1
7 .2
7 .2
7 1
7 . 1
7 . 1
7 . 1
7 .2
7 . 1
7 4
7 2
7 .2


cage Lq ot 
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Test  Number :  P686-49 Freshwater  Sed lment  Tes l
28-Day Hya le l la  az teca


1 5  1 5 L 23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24
24


24
24


24


24


24
24
24


24
24
24


24


24
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25


23 .1
23.5
23 .6
23 .2
23 .6
23 .3
23.3
23.3
23.5
23 .6
23 .8
23.9
23 .7
23 .6
23.8
236
23 .7
23 .7
238
2 3 8
2 3  I
2 3 8
2 3 7
2 3 1
238
23 .9
23.6
23.7
23.8
23 .8
23.9
23.9
23 .2
22 .9
22 .9


22 .6
23 .0
22 .7
22 .6
2 2 5
22 .8
22 .9
23 .4
2 3 5
23 .2


230
2 2 8
2 2 9
228
23 .4
23 .0
23 .0
23 .O
23 .O
23 .1
23 .1
23 .5
23 .0


23 .0
2 3 4


24 .A
23 .2
23 .4
23  1
2 3 2
23 .A
23 .3
23  1
234
2 2 9
23  1


2 3 4
2 3 5
2 3 4
2 3 2


2 3  1 5 1 3 G
24 1475G
56 '1520G


6 6  1 5 3 1 G
b d  I  S J z b


77 1527G
8 3  1 4 6 5 G
84 1521G
85 1492G
9 5  1 5 0 8 G
96 1466G
'101 1522G
103 1497G
1 0 7  1 4 9 1 G
1 35 1514G
1 39 1  526G
152 '1529G


1 5 7  1 5 1 8 G
t o o  t f , l c b


1 7 2  1 5 3 0 G
111 1  496G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
214 1494G
233 1509G
l az  |  f , zou


262 1517G
4  1 4 9 5 G
1 5  1 5 1 0 G
z J  t c t J u


2 4  1 4 7 s G
56 1520G
6 6  1 5 3 1 G
68 1532G
77 1527G
8 3  1 + O S C
84 1521G
85 1492G
95 '1508G


96 '1466G


101 1522G
103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
1 39 1  526G
152 1  529G
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 B  1  1  5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
214 1494G
233 1509G
2 5 2  1 5 2 8 G
262 1517G


4 1495G
1  5  1 5 1 0 G
23 '151 3G
24 1475G
56 1520G
6 6  1 5 3 1 G
68 1  532G
77 1527G
8 3  1 4 6 5 G
84 1521G
85 1492G
95 1  508G
9 6  1 4 6 6 G
1 0 1  1 5 2 2 G
103 1497G


LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
tw3-G772
tw3-G745
LW3-G787
LW3-G656
tw3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G7BO
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Cont ro l
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684,1
L W 3 - G 6 1  3
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3.G7BB
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3.G7B5
tw3-G766
LW3-G741


C ont ro l
LW3-G786
LW3-G756


6 . 4
6 . 2
6 . 6
6 . 8


6 . 4
6 . 2
6 . 3
6 . 0


6 . 6
6 . 6
6 6
6 2
6 6
5 B


5 7
6 7
6 2
6 . 4
6 . 6
6 . 8
6 . 2
5 . 9
6 . 5
6 . 3
6 2
6 . 6
6 . 0
6 . 0
7 . O
6 . 0


7 .0
7 .2
7 . 1
7 . 1
7 . 1
7 . 1
7 . 1
7 . 1
7 .2
7 2
7 .2
7 2
7 2
7 1
7 2
6 9
7 1
7 1
1 1
7 2
7 . 1
7 . 1
7 . 1
7 .2
7 . 1
7 .2
7 . 1
7 . 1
7 .3
7 .0
7 .3
7 .2
7 .2
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Test  Number  P686-49 Freshwater  Sed iment  Tes t
28-Day Hya le l la  az teca


1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
139 1526G
152 '1529G


1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  1 G
200 1493G
207 1476G
2 1 4  1 4 9 4 G
233 '1509G


z 3 z  I  J Z O U


262 1517G
4 1495G
1 5  1 5 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1  520G
6 6  1 5 3 1 G
68 1  532G
77 1527G
83 1465G
84 1521G
85 1492G
95 1508G
96 1466G
101 1522G
103 1497G
1 A 7  1 4 9 1 G
1 3 5  1 5 1 4 G
1 39 1  526G
152 1529G
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
i 7 7  r a g d c
1 8 1  1 5 1 6 G
182 1512G
1 9 5  1 5 1 9 G
1 9 7  1 5 1  l G
200 1493G
207 1476G
214 1494G
233 1  509G
2 5 2  1  5 2 8 G
2 6 2  1 5 1 7 G


4  1 4 9 5 G
1 5  1 5 1 0 G
z J  t f ,  t J u


24 1475G
56 '1520G


6 6  1 5 3 1 G
68 1  532G
77 1527G
8 3  1 4 6 5 G
84 1521G
85 1492G
95 1508G
96 1466G
' 1  0 1  1 5 2 2 G
'103 1497G
1 0 7  1 4 9 1 G
1 3 5  1 5 1 4 G
1 39 1  526G
1 5 2  1 5 2 9 G
1 5 7  1 5 1 8 G
1 6 6  1 5 1 5 G
1 7 2  1 5 3 0 G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
1 8 2  1 5 1 2 G
' t 9 5  ' 1 5 1 9 G


1 9 7  1 5 1 1 G
200 1493G


LW3-G740
LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G772
LW3-G745
LW3-G787
LW3-G6s6
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3-G786
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
LW3-G755
LW3-G712
LW3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Control
LW3.G7B6
LW3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
tw3-G755
LW3-G712
LW3-G745


25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
2 7
2 7
2 7
2 7
2 7
2 7
2 7
27
27


23.2
23 .0
23.'�|
23.1
23.1
23 .1
23.0
23 .1
23.2
23 .1
23.2
23.4
23 .1
23 .O
23 .1
23 .3
236
239
2 3 4


230
2 3 2
2 2 8


2 2 8
22 .8
22.7
22.9
2 2 9
23 .3
23.4
23 .2
23.O
23.O
22.9
23 .0
22 .9
23 .0
23 .O
23 .0
2 3 . 1
2 3 . 1
23 .0
23 .2
23 .5
23  1
23 .O


2 3 4
23 .6
23 .9
23 .4
23 .5
23 .3
23 .4
23.1
23 .1
23 .2
2 3 . 1
23.1
23 .2
23 .3
23 .3
23 .5
235
23 .4
23 .4
23 .3
23 .4
23 .4
2 3 5
23 .4
2 3 4
2 3 4
2 3 5
2 3 4
2 3 4
2 3 4
23 .4
23 .4


6 7
6 . 4
6 8
7 . 0


6 . 8
6 . 4
6 . 3
6 . 3
6 . 2
6 . 5
6 . 8
6 . 9
6 . 4
6 . 7
5 . 9
6 . 7
5 . 8
6 . 9
6 . 4
6 . 3
6 . 7
6 . 8
6 . 3
5 . 9


6 3


6 3
6 1
6 0
6 B
5 9


1 5 5
1 5 5
'150


1 5 5
1 5 5
1 5 5
'155


1 5 5
1 5 5
1 5 5
1 5 5
1 6 0
1 5 5
1 5 0
1 5 0
1 5 0
1 5 0
1 5 5
1 5 0
1 5 5
1 5 5
1 5 0
1 5 0
1 5 5
1 5 0


f,f,


C U


1 5 3


1 6 0


7
7
7
7
7
7
7 .2
7 .2
7 .3
7 .2
7 .2
7 .3
7 .3
7 .2
7 .2
7 . 1
7 .2
7 .2
7 .2
7 .2
7 .2
7 .2
7
7
7
7
7
7
7
7
7 3
7 2
7 . 2


207  14 787
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Tesl Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


214 1 L 27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28


lvle a n
SD
n


l\y' rn
Max


23.4
23.5
23.6
23.8
22 .9
22.8
22.6
2 2 7


22 .5
2 2 4
22 .3
2 2 2


2 2 5
2 2 8
2 2 9
22 .8
2 2 5
22.5


22.5
22.4
22.6
22 .5
22.5
22.6
22 .6
22 .5
22.7
23.O
22 .7
22 .6
2 2 7
23 .0
2 3 2
235


2 2 8
o 4
957
2 1  9
2 4 0


233 1509G
2 5 2  1 5 2 8 G
262 1517G


4 1495G
1 5  1 5 ' 1 0 G
2 3  1 5 1 3 G
24 1475G
56 1520G
o o  t c J  t u


68 1532G
77 1527G
8 3  1 4 6 5 G
84 1521G
85 1492G
95 1  508G
96 1466G
' 1 0 1  1 5 2 2 G
103 1497G
1 A 7  1 4 9 1 G
1 3 5  1 5 1 4 G
1 3 9  1 5 2 6 G
152 1529G
157 '1518G
' 1 6 6  1 5 1 5 G
172 1  530G
1 7 7  1 4 9 6 G
1 8 1  1 5 1 6 G
182 1512G
' 1 9 5  1 5 1 9 G
1 9 7  1 5 1  l G
200 1493G
2A7 1476G
214 1494G
233 1509G
2 5 2  1 5 2 8 G
262 1517G


LW3-G767
LW3-G777
LW3-G751
LW3-G744
LW3-G769
LW3-G670
LW3-G788
LW3-G763
LW3-G780
LW3-G781
LW3-G776
LW3-G785
LW3-G766
LW3-G741


Cont ro l
LW3-G786
tw3-G756
LW3-G672
LW3-G740


LW3-G684-1
LW3-G613
LW3-G778
LW3-G752
LW3-G746
LW3-G779
LW3-G675
LW3-G750
LW3-G775
tw3-G755
tw3-G772
tw3-G745
LW3-G787
LW3-G656
LW3-G767
LW3-G777
LW3-G751


8
8
I
B
8
8
I
I
I
8
8
8
8
B
8
8
8
B
I
I
8
8
8
8
8
I
8
8
B
8
B
8
I
8
I
B


6 .9
6 .9
7 .5
6 .5
6 5
7 .3
7 .0
6 7
6 .8
1 2
7 5
7 .9
8 .0
7 .3
7 5
6 .0
7 .8
7 . 1
7 .5
7 .0
6 .9
7 .4
7 .7
7 .0
6 .8
7 .3
7 .3
7 .3
7 .3
6 .8
7 .0
B ,O
6 .8


6 5
0 5
429
5 0


1 5 5


1 5 0
1 5 0
1 5 0
1 5 5
1 5 0
1 6 0
1 5 5
1 5 5
1 5 5
1 6 0
1 5 5
1 5 0
'150


1 5 0
1 5 0


1 5 0
145
1 5 0
1 5 0


1 5 5
1 5 0
1 5 0
1 5 5
'150


1 5 0


1 5 5
1 5 0
1 5 5


1 5 3
7


231
1 4 0
1 9 0


7 . 1
7.4
7 .3
7 .3
7 .3
7 .3
7 .3
7 4


7 4
7 4
7 5
7 5
7 .3
7 .4
7 .2
7 .2
7 2
7 .2
7.4
7 4


<0. ' l
< 0 . 1
< 0 . 1
< 0 . 1
< 0 . 1
< 0 . 1
<0 1
<0 1
<0 1
<0 1
<0 1
0 . 1


< 0 . 1
< 0 . 1
< 0 . 1
< 0 . 1
<0. '1


0 . 1
< 0 . 1
<0. '1
< 0 . 1
<0. '1
< 0 . 1
< 0 . 1
< 0 . 1
< 0 . 1
<0. '1
<0 1
< 0 . 1
<0. '1
< 0 . 1
<0 1
<0 1


66
<0 1
0 6


43
43
43
43
J I


5 1


5 1


5'1
43
43
43
43
43
43
43
43
43
43
43
43
43
3 l


34
3 l


4 3
34
5 1
4 3


40
40
50
40
40
50
50
40
40
40
40
40
40
50
40
40
40
50
4A
50
30
40
30
40
40
40
40
50
1 3 0
60
50
40
40


43
1 2
66
30
1 3 0


7 .4
7 .3
7 .4
7 1


7 .0
a 2
429
6 5
7 5


4 9
7


66


68


6 7
4 .2
33 33
6 5 <0.5
7 2  1 1
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RAW DATA DIVIDER PAGE
Test No. 686-49


CHAIN-OF-CUSTODY RECORDS
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APPENDIX III


RAW DATA _ REFERENCE TOXICANT TEST







i {ORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (AL.


Tes t  No 999-2365 C l ien t  QC Test
T o c t  T v n o


S n o n i o q


(ran gef i  nd ing/def in i t ive)
Hyalella azteca


PROTOCOL NO.  NAS-
q D t r a t t r e \


*';{i:J,"
lnvest igator


Test Length (hr)


STUDY MANAGEMENT
Cl ien t .  QC tes l
C l ien ts  S tudy  Monr to r .


Pro j .  Man. /S tudy  D i r
QA Off icer


G.J  l r i ssar r i


\ J U  L C S L


Testrng Laboratory: Northwestern Aquat ic Sciences
Test Locat ion. Newport Laboratory
Laboratory's Study Personnel 6) l


L .  K .  Nemeth
1
3


T o c t  R o n i n n i n n


TEST MATERIAL
Descript ion


t  ? , - 7 - o ?  t  9 t i T o q f  F n d i n n t L - n  - c 7  1 3 Z €


Potass ium Ch lor ide  Crys ta ls  -  Lo t  No. :  c . f  516 i t  F rSF le ,L
NAS Sample  No.
Date  o f  Co l lec t ion
Date of Receipt
Tempera ture  (deg C)
Disso lved oxygen (mg/L)
p t i .


Cond uc t iv i t y  (umhos/cm)
Hardness  (mg/L)
A lkb l in r ty  (mg/L) .
Sa l rn i ty  (pp t )
To ta l  ch lo r ine  (mg iL)
Tota l  ammonia-N (mg/L)


DILUTION WATER
Descr ip t ion : Moderatelv hard svnthet ic water
f )a ro  n f  Praner : t inn /COl leCt iOn.  / t  -  2  - t -o+


W " * r  O r a t , t y  C o n O  t u m h o s / c m ) .
Hardness  img/L  as  CaCO,) Alkal ini ty (mg/L as CaCOs): ?T)


T . ^ ^ t - ^ ^ + ^
I  t c d L t  I c | L J Aerated > l - l  hrs


TEST LOCATION
Test conducted in (circ le one):  room
Randomiza t ion  char t :


Error  codes .  1 )  Cor rec t ion  o f  handwr i t lng  er ro r
2)  Wr i t ten  in  wrong loca t ion ,  en t ry  de le ted
3)  Wrong da te  de le ted .  repraced wt th  cor rec t  da te
4)  Er ro r  found in  measurement l  n leasurement  repeated


t rai ler water bath other


l - o c 1  t \ f g b . L  i L' t - ! r ] l . t o ;


P ' t L \ 0  c v j 0 " { 0-f l ' J F-
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-
ACUTE TOXICITY TEST (ALL SPECIES)


Test No 999-2365 Cl ient QC Test Invest igator


TEST ORGANISMS
Species.
Source.


Hvalella azteca Age 7 - ' t  D^v l r  S ize :
DFrEEZivEdl ,'- ,Chesapeake Cultures, Hayes VA


Photoper rod  dunng acc l tmat ton 1 6 : B  L : D


T E S T  P R O C E D U R E S  A N D  C O N D I T I O N S
Test  concent ra t ions  (50% ser ies  recommended)  1  0  5  0  25 ,  0  125,  0 .063 0  g /L


t L -  5 - c  I  l Z - o * c


Accl imation Data
WaterCond


umnos/cm


Alka l in i ty


Tes t  chamber .  250 ml  q lass  beakers Test  vo lume 100 ml
Organisms/treatment: 20 (OlgD


N o n e
Feed ing 0.5  ml  YTC suspens ion  per  beaker  on  days  0  and 2


Repl icates/treatment:
Test water changes: Aerat ion during test: None


Duratron 24-hr,  49-hr[96-hr Test temperature (deg.C


Beaker placement.  Strat i f ied randomizat ion Photoperiod:


MISCELLANEOUS NOTES


Test solut ion preparatton
Working stock Dissolve 0 5g KCI crystals in dt lut ion water and di lute to 500 mL


Fina l  conc .  '1  0  q /L


Test concentratton
(g /L)


4 l
^  h l


t 2 '  t ' "  o  5
6 > ,  0  2 5


0 . 1 2 5
0 063


0


KCI workrng stock
(ml /200m1)


200
1 0 0
50
2 5


1 2 5
0


Dilut ion water


Brought up to
f ina l  vo lume o f


200 mlw i th
di lut ion water


and distr ibuted
evenly between
two replicates
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hIORTHWESTERN AQUATIC SCI  ENCES
ACUTE TOXICITY TEST (ALL SPECIES)


Test  No.  999-2365 C l ien t  QC Test


PROTOCOL NO.  NAS-


D A I L Y  R E C O R D  S H E E T
0 ( t z t lc l G't


uonc.
( o / L )


r e m p .
/ r l o n  f - \


. D U


( p p m )
Cond


umhos /cm)


Hardness
(mq/L)


A lka l in r ty
(mg/L)


SU TVIVOTS


A B
1 .  1 2 t . L s . j 2 c i o ? .1 8e 7t& / J /va


2 .  0 . 5 L ? . t - l t , 1 r  2 4 5 7.'�I l r /tt


3 .  0 . 2 5 2r.z -tf..1 " * ( 7,CT /L)


4  0 1 2 5 ' 29 .L t . 5 ' {  Ln f . .
5 .  0 . 0 6 3 2 S t 1t "5 1 4 4 ?.r /'-'
6 0 29 . ' t .6,1 i r ( ?,1 'tf to 80 ; - ' t J


Al l  an ima ls  fed  0  5  ml  YTC suspens ion  ln t t ta ls :  65 t


\  I L
''it tC}) L:'i


Conc.
( o i L )


Temp.
/ d d ^  a  \


D O
( p p m )


Cond
(umhos/cm) P H


Hardness
(mq/L)


A lka l in i ty
(ms/L)


Survivors
A B


1 1 2 r , "1.a '26tc 1.V Sfslr) .r /a rr)


2  0 5 u t *. . r t 2 3 � 5 7. t 9'( ,o\  ro
3  0 2 5 21.'l 1:-i € ; LJ,#"i;:'; 7 . 8 l r t i n


4. 0 125 2\ . ,1 Ll 5'ls -1.1-
! ( \ l o


5 .  0 .063 21.1 J , . " l6o ?.1 l o / D
6 0 a 4  . 1


L 2 t  J - ? .q 3?c 7.7 l 1 1


( l L  l c t  l c t ) L ) L
Uonc.
( s / L )


l e m p .
(deo  C '


U U


( p p m )


Cond
(umhos/cm) O H


Harc  n  ess
( m q / L )


AlKa l tn l t y
(mq i  L )


5UTVIVOTS


A B
1 1 ?-ot. ' l


-1.? z4 i / )
-t -7 /,l<,0\ 6 /i-n)


2  0 . 5 2^b. +- l . ? t Y r 0 1 . Y i+ lzv\ 4 (unt


3 .  0 2 5 L 4 , - + a.x cioS ? i ' i f ) I O


4 .  0  1 2 5 7  4 " L 1:l L 4 o 7 . 2 l o IA


5  0 0 6 3 z a .  t 7."1 Sl0 v . 8 l o lct


6 0 L7.  c t , ' 7 5 5-c ?.s l c tCI


A l l  a n i m a l s  f e d  0  5  m I Y T C  s u s p e n s i o n  I n i t i a l s .  1 . r t


lU  t0+)  to t ,


Conc.
( s / L )


Temp
( d e q . C )


DO
(ppm)
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NORTHWESTERN AQUATIC SCIENCES-


TOXICITY TEST REPORT


TEST IDENTIFICATION
Test  No. :  686-50
Title: Toxicity of Portland Harbor RI/FS freshwater test sediments using a l0-day midge, Chironomus dilutus,


sediment bioassay.
Protocol No.: NAS-686-CT4b. Based on ASTM 2001 (Standard test method No. E1706-00), Am. Soc. Test.


Mat. phila., PA, and EPA Method 100.2 EPA/600/R-99/064, 2000). This protocol can be found in Appendix


A of the Portland Harbor RI/FS Round 2 Quality Assurance Project Plan Addendum 10: Round 38


Comprehensive Sediment and Bioassay Testing (Draft), December 17,2001 .


STUDY MANAGEMENT
Stud), Sponsor: Windward Environmental, Inc., 200 West Mercer Street, Suite 401, Seattle, WA 98119'


Sponsor's Study Monitor: Ms. Helle Andersen
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365


Test Location: Newport laboratorY
Laboratorv's Studly Personnel: G.J. Irissarri, B.S., Proj. Man./Study Dir.; L.K. Nemeth, 8.A., M.B'A., QA


Officer; R.S. Caldwell, PhD, Sr. Toxicol; G.A. Buhler, B.S., Aq. Toxicol.;M.S. Redmond, M.S., Aq. Toxicol.;


S.J. Gage, B.A., Sr. Tech.; L.P. Sandoval, B.S, Tech.


Study Schedule:
Test Beginning: l2-7-07,1450 hrs.
Test Ending: 12-ll -07 , 1 320 hrs.


Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to


Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR


97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices


(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17,1989 (40 CFR


Pait792).
Statement of Ouality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the


study was performed in accordance with the protocol and standard operating procedures. This report is an


accurate reflection ofthe raw data.


TEST MATERIAL
Test Sediments: Portland Harbor RI/FS freshwater test sediments. Details are as follows:


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


NAS Sample No.
Description
Collection Date
Receipt Date


Test No. 686-50


1465G
LW3-G785


1Ut4 l07
11111101


r492G
LW3-G741


r1 t16 /07
t | l t1 l07


1491G
LW3-G672


tUt5 t01
11111107


1 5 r 3 G
LW3-G670


t1t26t07
11127101


t4t6G
LW3-G787


1lt15t} l
1U l t  t07


1495G
LW3-G744


t1116101
tUt7 l01


1 5 1  l G
LW3-G772


tU26107
rU27 t07


1 5 1 6 G
LW3-G750


r1126101
1U21t01


l 4 9 l G
LW3-G740


t|16107
tU17 l07


r496G
LW3-G675


tl l15l0l
1Ut ] t01


r512G
LW3-G715


1U26t07
l l l27 t07


1 5 1 7 G
LW3-G751


1U26t07
lU27t01


1466G 1475G
LW3-G786 LW3-G788


1|14101 11l l5l0l
tU t7 l01  1 l l l7 l07


1493G 1494G
LW3-G745 LW3-G656
rur6l07 1ur6l01
11117107 l l l17l07


1509G l5 l0c
LW3-G167 LW3-G769


ru26l07 ru26l07
tU21l07 lr l27l07


l 5 l 4 c  1 5 1 5 G
LW3-G684-1 LW3-G746


ty26l01 11126107
rU27l01 11127107
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NAS Sample No.  1518G
Description LW3-G152
Collection Date 1l12610l
Receipt Date l l l2l101


NAS Sample No. 1526G
Description LW3-G613
Collection Date l2l5l07
Receipt Date 1216107


NAS Sample No.  153lG
Description LW3-G780
Collection Date l2l5l01
Receipt Date 1216107


1519G 1520G 1521G
LW3-G755 LW3-G763 LW3-G766


ru26l07 11126101 11126101
11127107 11127107 lll27l07


1527G 1528G r529G
LW3-G776 LW3-G771 LW3-G778


1215107 l2l5l07 l2l5l07
l2l6l0t 1216107 1216101


rs32G
LW3-G78r


12t5t07
12t6t07


t522G
LW3-G756


ty26t01
11127101


1530G
LW3-G779


12t5t01
12t6t07


Control Sediment: The negative control sediment (NAS#I508G) was collected on 11-21-07 from an area


approximately one mile east of the Hwy. 1 0l bridge at Beaver Creek, approx. 8 miles south of Newporl, OR.


Treatments: Homogenized at test set up by mixing using stainless steel implements.


Storage: All test and control sediments were stored at 4oC in the dark in capped containers until used.


TEST WATER
Source: Dechlorinated Newport, OR tap water.
Dates of Collection: Eight batches of test water were collected befween l2l5l07 and 12115107


Water Quality (mean + SD):
pH:7.2 + 0.2 (n:8)


,conductivity: 141 + 4 pmhos/cm (n:8)
hardness: 34 + 0 mglL as CaCO3 (n:8)
alkalinity: 38 + 5 mg/L as CaCO3. (n:8)
chlorine: All batches were below 0.02 mglL.


Pretreatment: Dechlorinated and aerated >24 hr.


TEST ORGANISMS
Species: Chironomus dilutus (formally Chironomus tentans), midge'


Size: 3rd instar, mean init ial wt: 0.18 + 0.02 mg
Source: NAS cultures, originally obtained from EPA, Duluth, MN.
Acclimation: Holding conditions during the two weeks prior to testing averaged: temperature, 21.3 + 0.4"C;


dissolved oxygen, 8.4 + 0.1 mg/L; pH, 7.5 + 0.1; conductivity, 165 r 4 pmhos/cm; hardness, 47 mglL as


CaCO:; and alkalinify,40 mglL as CaCO3. Photoperiod, 16:8, L:D.


TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions achrally


employed. See the test protocol for a more detailed description of the test procedures used in this study.


Test Chambers: 300 ml high-form glass beakers
Test Volumes: 100 ml sediment layer;175 ml test water.
Replicates/Treatment: 8
Organisms/Treatment: 80
Water Volume Changes: 2 water volumes per day
Aeration: None.
Feeding: Animals were fed 1.5 ml of TetraFin suspension (1.5 ml contains 6 mg dry solids) per beaker daily.


Effects Criteria: 1 ) survival after 10 days, and 2) average individual biomass (based on ash-free dry weight)


after l0 days. Death is defrned as no visible movement or response to tactile stimulation. Missing organisms


were considered to be dead.
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Water Qualiqy and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,


alkalinify and ammonia-nitrogen were measured in the overlying water of one replicate test container per


treatment on days 0 and l0 of the test. Temperature and dissolved oxygen were measured daily in the


overlying water of one replicate test container per treatment. Interstitial ammonia was measured in the bulk


sediment. Hardness and alkalinity were measured with titrimetric methods. Interstitial water samples were


obtained by centrifugation, or by settling in the case of very sandy sediments. Total ammonia-N was measured


using Hach reagents based on the salicylate (Clin. Chim. Acta 14:403,1996) colorimetric method; samples


were not distilled prior to analysis. The photoperiod was l6:8, L:D.


DATA ANALYSIS METHODS
Survival and individual biomass were calculated for each replicate as follows:


percent survival : 100 x (number survivingiinitial number tested)


average individual ash-free dry wt. : (final wt. - ashed dry wt.)/number weighed,


where:
ash-free dry wt. : dry weight of organisms recovered on day l0 - ashed dry weight, in mg


Means and standard deviations for the biological endpoints described above, and for water quality data, were


computed using Microsoft Excel 2000.


PROTOCOL DEVIATIONS
On day 10 the temperature in eight beakers measured 27 .9"C, which is slightly lower than the protocol limit of


??  +  I  o ( -


REFERENCE TOXICANT TEST
The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the


performance of the test organisms used in the sediment toxicity test. The performance is evaluated by


comparing the results of this test with historical results obtained at the laboratory. A summary of the reference


toxicant test result is given below. The reference toxicant test raw data are found in Appendix III.


Test No.: 999-2366
Reference Toxicant and Source: Potassium chloride (Fisher, Lot No. 045768).


Test  Date:  l2-7-01
Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q' deionized water.


Result: 96-hr LC50, 6.60 glL. This result is within the laboratory's control chart warning limits (3.80 to 7 .54


ctL).


TEST RESULTS
Observations of water quality in the overlying water throughout the test are summarized in Table 1. A detailed


tabulation of the water quality results by sample and test day can be found in Appendix IL lnterstitial ammonia


and pH measurements of the bulk sediments are listed in Table 2. The means and standard deviations of


p.r.Lrrt morlality and growth (ash-free dry weight) of mrdges exposed for 1 0 days to sediments are summarized


in Table 3. Detailed data organized by sample and replicate, and summary statistics for these observations, are


given in Appendix II.


All water quality observations of overlying water temperature and dissolved oxygen were within the protocol


specified ranges except as noted above. Ammonia-N in the overlying water ranged from <0.1 to 0.8 mg/L in


uit auy 0 and day 10 observations. Interstitial bulk sediment values for ammonia-N ranged from <0.5 to 11 .2


mg/L.


The test met the survival and weight acceptability criteria specified in the test protocol with 88.8% mean control


survival (>70% required) and a control individual mean ash-free dry weight of 0.81 mg per larvae (0.48 mg


required). The reference toxicant (positive control) result was within the laboratory's control chart limits (6.60 glL;


control chaft mean + 2 S.D. : 5.61 t 1.87). It is concluded, therefore, that the test has developed fully acceptable


data for use in making rnanagement decisions.


Test No. 686-50 Page 3 of6







NORTHWESTERN AQUATIC SCIENCES-


REFERENCES
ASTM. 2003. Standard Test Methods for Measuring the Toxicity of Sediment-Associated Contaminants with


Fresh Water Invertebrates. ASTM Standard Method No. E 1706-00. Am. Soc' Test. Mat., West


Conshohocken, PA.


U.S. EpA. 2000. Section 12, Test Method 100.2, Chironomus tentans 10-d Survival and GroMh Test for


Sediments, pp 55-62In: Methods for Measwing the Toxicity and Bioaccumulation of Sediment-associated


Contaminants with Freshwater Invertebrates (Second Edition). EPA/600/R-99/064.


portland Harbor RI/FS Round 2 Quality Assurance Project Plan Addendum 10: Round 38 Comprehensive


Sediment and Bioassay Testing (Draft), December 17,2007 '


STUDY APPROVAL


4u*/A'  j ' , . - , , 'urvr , ,  3"5-cs
-{roiei'ct Manager/Study Director Date


-L"6
ity Assurance Urut


+ru-


Test No. 686-50 Page 4 of6







NORTHWESTERN AQUATIC SCIENCES-


Table 1 . Summary of water quality conditions during tests of the midge, Chironomus dilutus, exposed to


freshwater sediments.


Water OualitV Parameter Mean * S.D. Minimum Maximum N


Temperature (oC)
Dissolved oxygen (mg/L)


Conductivity (pmhos/cm)
pH
Hardness (mg/L as CaCO3)
Alkalinity (mg/L as CaCO3)


4 9 + 8  3 4
3 7 + 8  3 0


<0.1


22.8  +  0 .4
5 6 + n q


152 * 14
6.7  t0 .2


21.9


140
6.4


23.8
7 . 8
230
7 . 1
86
55
0.8


363
363
66
66
66
66


Total ammonia (mg/L)


Table 2. Interstitial ammonia-N and H in bulk test sediments at the time of test setu


NAS le Description Ammonia


1 508G
1465G
r466G
1475G
r476G


Control
LW3-G785
LW3-G786
LW3-G788
LW3-G787


1 . 4
10.0
4.2
0 .6
4 .0


7 .2
6 . 5
6 .6
6 .8
6.5


1 4 9 1 G
t492G
1493G
1494G
1495G


6.7
6.3
5 . 5
9.0
8 .2


6 .6
6.5
6 .6
6 .5
6.6


LW3-G740
LW3-G741
LW3-G745
LW3-G656
LW3-G744


1496G
t497G
1 509G
1 5 1 0 G
r 5 1 1 G


LW3-G675
LW3-G672
LW3-G761
LW3-G769
LW3-G772


1 A


5 . 3
4 .8
t . u


1 . 8


6 .9
6 .7
6.1
6 .6
6 .5


1 5 1 2 G
1 5  1 3 G
1 5 1 4 G
1 5 1 5 G
1 5  l 6 G


LW3-G115
LW3-G670


LW3-G684-1
LW3-G]46
LW3-G750


1 A
l . a


5.9


6.9


6.6
7 .2
6 .6
6 ' 7


6 .8


1 5 1 7 G
1 5  1 8 G
1 5 1 9 G
1520G
1521G


5 . 0
7.6
5 .9
rt.2
3 . 0


6 .7
6 .7
6 .7
6 .6
6 .8


LW3-G751
LW3-G752
LW3-G755
LW3-G763
LW3-G766


t522G
t526G
1521G
1 528G
1529G


LW3-G756
LW3-G613
LW3-G776
LW3-G777
LW3-G778


5.2
5 . 2
) A


1 . 0
<0.5


6 .1
6 .7
6.9
7 ' l


7 . 1


1  530G
1 5 3 1 G
1532G


LW3-G779
LW3-G780
LW3-G781


1 . 2
) . t


3 . 9


6 .8
6 .8
6 .9
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Table 3. Mortalitv and growth' results of Chironomus dilutus l0-day sediment toxicity test


Sample description Average percent mortality
(Mean t SD)


Average ash-free dry wt/midge
(mg)


(Mean + SD)


l  508G
1465G
1466G
1475G
1416G


Control
LW3-G785
LW3-G786
LW3-G788
LW3-G787


1 1 . 3 +  1 1 . 3
17.5 + 13.9
18.8  *  12 .5
16.3 + l4. I
30 .0  *  13 .1


0 . 8 1 +  0 . 0 9
0.95  +  0 .10
0.84 + 0.12
0.78  +  0 .10
0.83 + 0.06


1491G
1492G
1493G
1494G
1495G


LW3-G740
LW3-G741
LW3-G745
LW3-G656
LW3-G744


1 5 . 0  +  1 5 . 1
1 1 . 3  +  1 3 . 6
10.0  +  13 .  I
18 .8  +  16 .4
25.0 + 20.7


0.88 + 0.06
0.87  +  0 .12
0.84 , t  0.10
0.78  +  0 .15
0.95 + 0.09


1496G
1491G
1509G
1 5 1 0 G
l 5 l  l G


LW3-G675
LW3-G672
LW3-G767
LW3-G769
LW3-G712


12.5 + 10.4
32.5 + 22.5
8 .8  +  17 .3
20.0 r 233
1 3 . 8  +  1 5 . 1


0.89 + 0.08
0.89  +  0 .19
0.84  +  0 .10
0.92  +  0 .10
1.05  +  0 .17


1512G
1 5 1 3 G
1 5 1 4 G
1 5 1 5 G
1 5 1 6 G


LW3-G175
LW3-G670


LW3-G684-l
LW3-G746
LW3-G750


8.8 * 8.3
20.0 + 9.3
1 1 . 3  *  1 3 . 6
22.5 + 13.9
22.5 + 14.9


1.00 + 0.08
0.98  +  0 .16
0.81 + 0.09
0.88  +  0 .12
0.85  +  0 .14


1 5 1 7 G
1 5 1 8 G
1 5 1 9 G
1520G
1521G


LW3-G751
LW3-G152
LW3-G755
LW3-G763
LW3-G766


15.0 + 11 .1
21.3 *30.9
15.0  +  10 .7
1 3 . 8  +  1 1 . 9
15.0  +  12 .0


0 .88  +  0 .13
0.93 * 0.06
0.98  +  0 .15
1.03  +  0 .14
0.96  +  0 .14


t522G
t526G
t527G
I 528G
r529G


LW3-G756
LW3-G613
LW3-G176
LW3-G711
LW3-G778


23.8 * 27.1
10.0  +  10 .7
8 .8  +  I  1 .3
17.5 + 16.7
28.8 + 28.5


0.95 + 0.08
0.80 + 0.09
1 . 0 4  +  0 . 1 1
0.83  +  0 .12
0.91+0.27


I 530G
1 5 3 r G
1532G


LW3-G]19
LW3-G780
LW3-G781


22.5 +28.7
1 3 . 8  +  1 5 . 1
15.0  +  9 .3


0.95 + 0.09
0.97 + 0.1 1
0.87 + 0.07


' Pupae were not included in the sample to estimate ash-free dry weight (as per EPA/600/R-991064, p. 59, section


12 .3 .8 .2 )
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APPENDIX I


PROTOCOL


Protocol No.: NAS-686-CT4b. This protocol can be found in Appendix A of the Port land
Harbor RI/FS Round 2 Quality Assurance Project Plan Addendum 10: Round 38


Comprehensive Sediment and Bioassay Testing (Draft), December 17.2007 .







APPENDIX I I


RAW DATA







RAW DA ' fA  D IV IDER PAGE
Test  No.  686-50


TEST DESCT{IPTION, MONITORING, AND RESULTS
BENCHSHE,ETS







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX.CT4b
cHrnONrovrUS.Ktffis.]goot SoLID PHASE SEDIMENT TEST J"t '41


+tol,,f 
'',,,


Test No. 686-50 Cl ient Windward Environmental  Invest igator f  h- t '


STUDY MANAGEMENT
Client: Windward Enviromental ,  200 West Mercer Street Suite 401, Seatt le,  WA 98119


Client 's Study Monitor:  Ms Hel le Andersen
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport LaboratorV
Laboratory's Study Personnel: ,  ,L


Proj. Man./Study Dir. G.J lr issarri"-
QA Officer L .K Nemeth


4
t .


5 .
-7


z


4
h


B
Study Schedule:


Test Beginning


TEST MATERIAL


: 2 - 7  - a 7 t ' t a L , Test  End ing IL - l+ 'c '1  r '2sL t


General descr ipt ion (see sample log book/chain-of-cu stody for detai ls) :


NAS Sample  No
Descript ion:
Collection Date:
Receipt Date:


1 1 1 2 1 1 0 7 I  I  t14 t07 11t14 t07 11t15 t07 11t15t07


1  5 0 8 G I zlo J !j, I4OO\- ] 1475G 1476G
Control LW3.G7B5 LW3-G786 LW3-G788 LW3-G787


11t21t07 1 1  t 1 7  t 0 7 11t17  t07 1 1  t 1 7  t 0 7 11t17 t07


1491G 1492G '1493G 1494G 1495G
LW3-G740 LW3-G74'1 LW3-G745 LW3-G656 LW3-G744


NAS Sainple No.
Descript ion:
Collection Date.
Receipt Date:


11 t16 t07 11t16 t07 11t16t07 11t16 t07 11t16t07
1 1  t17  t07 1 1 t17 107 1 1 t 1 7  t 0 7 11t17  t07 11t17 t07


1 496G 1497G 1 509G ' 1 5 1 0 G 1 5 1  1 GNAS Sample No.:
Descript ion:
Col lectron Date:
Receipt Date:


1W3,G675
1 1 ' 1 5  0 7  


- LV' |3-G672 LW3-G767 LW3-G769 LW3-G772
1 1 1 1 5 1 0 7 11t26 t07 11t26107 11t26t07


1 1 1 1 7 1 0 7 11t17  t07 11 t27 t07 11t27107 11t27t07


I C  I Z U 1 5 1 3 G 1514G t c  t c ( f 1 5 1 6 G
LW3-G775 LW3-G670 LW3-G684-1 LW3-G746 LW3-G750


NAS Sample No
Description:
Collection Date.
Receipt Date:


11t26107 1 1 t 2 6 1 0 7
11t27 rc7


11t26107 11t26 t07 11t26t07
1 1 t 2 7  t A 7 11 t27  t07 11t27107 11t27107


t c t / \ r 1 5 1 8 G 1 5 ' 1 9 G I  czuu 1521G
LW3-G751 LW3-G752 LW3-G755 LW3-G763 LW3-G766


NAS Sample No..
Descript ion:
Collection Date:
Receipt Date:


11 t26 t07 1 1 t 2 6 t 0 7 11t26 t07 11t26t07 11t26t07
11 t27  t07 1 1 t 2 7  t C 7


Error codes: 1) correction of handwrit ing error
2) writ ten in wrong location; entry deleted
3) wrong date deleted, replaced with corrrecl clate
4)  e r ro r  found in  measurement ,  measurer l re  r t  epeated  /?Ee o l  5 a


11 t27  t07 1 1 t 2 7 1 0 7 11t27t07







NORTHWESTERN AQUATIC SCI  ENCES
CHIRONOMUS TtrI lTA+fS 2O-DAY SOLID PHASE


Test  No 686-50 C l ien t


b tLUTU:  u ) !


Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX-CT4c
SEDIMENT TEST


Invest igator


TEST MATERIAL CONTINUATION SHEET


l S l l t ) 1526G 1527G 1528G 1529G
LW3-G756 LW3-G613 LW3-G776 LW3-G777 LW3-G778


NAS Sample  No
l - ) o c c r i n t i n n


Collect ion Date
Rpnoini  l - . )ato


1 1 t 2 6 t 0 7 12t5 t07 12t5t07 12t5t07 12t5t07
1 1 t 2 7  t 0 7 12t6 t07 12t6t07 12t6t07 12t6t07


1 530G I C J  I L J 1532G
LW3-G779 LW3-G7BO LW3-G781


NAS Sample  No
l - )oc. ' r int inn


Collect ion Date:
R o c o i n t  D a t o '


12t5 t07 12t5t07 12t5t07
12t6t07 12t6t07 12t6t07


NAS Sample  No
nos, . - r in t inn


Collect ion Date
Ror -p i n i  Da to '


NAS Sample  No
n ^ ^ ^ . i ^ + : ^ ^ .
L / U 5 U t  t P L r U r i .


Collect ion Date
R o n o i n t  f l a l o


NAS Sample  No
f . ) o c n r i n t i n n


Collect ion Date:
P o c o i n i  l - ) a f o


NAS Sample  No
D a c n r i n t i n n


Col lec t ion  Date
Roco in t  I - . )a fo


NAS Sample  No
l - l  o  cc  r in t  in  n


Collectron Date
Q o n a i n t  f ) : t o


NAS Samp le  No
D o c n r i n t i n n


Col lec t ion  Date
Rona in t  l - . ) r ta


Q a n a,  " J " o f  5 7







NORTHWESTERN


Test No 686-50


A Q U A T I C  S C I E N C E S
CHIRONOMUS. ]=+TR+{S 1O-DAY SOLID PHASE SEDIMENT TEST


Cl ien t


b i L v f t r ' 2  r , J L


Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX.CT4b


Investrgator


Descriot ion


'/Va 
t ,5./4l/A


$A) \)t l4J/ m ui 'St'*tE Pl4N7 
'AE9A'5'


L ro,r/n ftl t/.


S E D I M E N T  D E S C R I P T I O N S  - -  S U P P L E M E N T A L  N O T E S


P e n o  I o f  5 n







NORTHWESTERN AQUATIC SCI  ENCES
CHIRONOMUS TENTANE 1O-DAY SOLID PHASE


Test  No 686-50 C l ten t


D , u u f U 5  L J r


Windward  Env i ronmenta l


PROTOCOL NO NAS-XXX-CT4b
S E D I M E N T  T E S T


Invest igator


TEST WATER
Source : Dech lor ina ted  mun ic ipa l  tap  water
Date of Col lect ion i L - i - L ' + /  t L - 7 - L + . t t L ' Y - < i t t L L l ' s + r t Z ' t t ' L ' + ) t i - . ? - ' r 7 j  t L ' t l - c ' 1  


,  t L - t 5 ' c i


p H -  7 . L  ! c , L


C o n d  ( u m h o ' s / c m 2 )  r q c ,  r l 5 r r * {  l i s ,  r ; 5 ,  r - 1 5 ,  r Y o  i . t 5  i '  ' { (  r  {
H a r d n e s s  ( m g / L )  4 l t  4 - 1 , , : - 4 7  t " 1  ,  t 4 , ? ? - 1  , 9 - l ) e - I  _  t  - .  " 2 *  r . . 1 .
A l ka l rn i t y  (mg /L )  \ g r  i c  t c .  " t L , l c ,  +b  .4c  4 i  t  - -  Lz  t  €
Total Chlortne (mg/L) / lLr* EA{C-He-.- ra5*5.. i-€b z(:, ,o:-


Dech lor ina ted ,  aera tedTreatments


TEST ORGANISMS D  t  c u ' 1 e ' 2


Species Chironomus-f69{6rs6 r'r1. Age 3rd rnstar
Source NAS cu l tu res Date received


Acc l imat ion  Data


Date
l 'emp
( d e o  C )


D O
(mq/L) p H


Cond
umnos/cm


Hardness
(mq/L)


A lka l in  r ty
( m q / L )


Feed ing Water
chanoe


t - L x ' t , 7 u . 7 . { a 7 , 9 l u < Animals fed Tetra Fin ' - t -


t r . L u  - .  i zL.cl x,4 1 , t I t O 5 t 4L ) and Selenastrum


t  -  L( l  <"1 L' ,  i v. t- 1 ,L Detai ls recorded on


t l ' 1  t L t . 5 'j,'l :1,; t  LrS Chi ronomid  cu l tu re


C 2 t . U . ,{, ?, 1,s t a D 4 4 1 c data sheets


2 : t . 1 </,1 a . L r z - L - c 1
Mean 2 t .? , i,r.+ f . ) t u 5 4 7 4 { '


S D o . 4 c" 4


( N ) V 5 ') L


Photooer iod  dur inq  acc l imat ion 1 6 8 , L D


TEST PROCEDURES AND CONDITIONS
Test  chambers  300 ml  g lass  beakers
Test  vo lumes '1  00  ml  o f  tes t  sed iment ,  275 ml  to ta l  vo lume
Repl ica tes / t rea tment  (8 )  ?  Organ is 'ns / t rea tment  (BO)  ' t t  ( tL lc€ f )
Tes t  water  changes.  Twtce  da i l y
Aera t ion  on ly  r f  DO fa l l s  be low 2  5  mg/L
Feed ing  everyday  beg innrng w i th  day  zero
Test  tempera ture  ( "C )  23  !  1


Reaker  n lacement  To ta l  randomiza t ion
Photooer iod  '16 :8 .  L .D


Cont ro l  Sed iment
Source :  From an arca ap1aximately onemi le  eas t  o f  the 1 0 1  b r r at Beaver Creek,


Date col lected
Q i o r r o r l  t h r n r r n h


approx .  B  mi les  south  o f Newport OR
1 1 1 2 1 t 0 7


o.s -mm screen
darkness  a t  4 "C,  in  sea led  conta ineStorage NAS# lsOBG


M I S C E L L A N E O U S  N O T E S
Ligh t  rn tensr ty


Date L iqh t  l n tens r t y  ( f t - cand les^ )
" l l . . t


Z a , ' T
t 7 -  l t - o  1


la!.qlt_an
t*apl- l'24


t t  2 t 7


*To conver t  f t -cand les  to  lux  d iv ide  by  0  0929


ln i t ia ls


{.  sL


Page ' l o f  5 ]







NORTHWESTERN AQUATIC SCI  ENCES PROTOCOL NO NAS-XXX-CT4b


Invest igatorTes t  No 686-50 C l ien t


CHIRONOMUS IE-T*FHSS 1O-DAY SOLID PHASE SEDIMENT TEST
D i.rJ iv '> c-s i


Windward Environmental


Test conducted in (ctrcle one) room 1 trai ler water bath other.


Randomiza t ion  char t


Randomiza t ion  char t


Randomiza t i on  cha r t


() I L LL"'1


I t L L i


+ lC t
)- ' 7 b L


z t zL l


L n zLc


a 25,1


P a g e  5  o f  5 V







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  ' 1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test No. 686-50 Cl ient Windward Environmental Invest igator


Day _0_( tt- I T l6N r/Sfq;".
DAILY RECORD SHEET


Beaker
N o


Temp -


\ v u e .  v  /


D O *
( p p m )


Cond *


umhos/cm)
p H " Hard  ness*


(mqi  L )
A lka l in i ty


(mq/L
N H 3 '
(ppm Comments


1 l<) tat) ("- 5 k : ' J t . ) Each beaker  fed  1 .5  ml
1 9 2 2 L - L - l L U o L . ' l \ t Y D Tetra Fin suspension
2 5 ' )-? 71 b.T r' 6,c' /- ,l s ( i In i t ia ls:  , r-  r i
35 L 2 . L 'L-7- r s o lg,"l f , t ) \ )
52 , 4 . l Tc |  { { l L, t6 ( / l q d


56 2 : . c +-1 r.l {) a c i 4 ? ( . ,


67 a 4  r ' l ?L-  t c rJlJ i"r'l
a t


t _ l 51)
7 3 2 1 - . 1 1--L i t D L.1 u c J


9 1 2 2 . 4 'a^^) bc (-. < ) / J }
9B 22.5 U1-. - t ; LA 5 l


' > J
'108 2 2 . 4 L _ " L , r 5 1 . O (-, .1 , . r


120 2 2 , 5 f- -i f " t 5 1 . o G U
121 j t l a-b t1|o 7.tl
128 2 2 . L v.{ l r ' , 1.o L, ')
1 3 0 L Z I T-q 6 .1 t <'a -\


t J o 2 2 , O +-7 L,1 J ! - ;
137 7 t . t v s l (?c, { t , \ (- ,.t 5 9


t 4 u a 4 +.5 15i f : . "9-" L,.'h J t _ t / 0


t o J 1 n  1 a*r, r {-{ e,v E b L , l
1 7 1 ' 7 1 . +-5 5c b , y ) 1 o
1 8 0 '22 "L- t 50 (-St il ' i o


181 , L 2  . 1 +-v L() rlt 4 3 q 0
182 2 L i +-'1 bb u"t 5 l
1 9 0 22. .o ' l -7 / 'i:5 { . r 't1 ' 3 J


194 I t 7 - { r 5 C 7,o { l J o
204 7 1 - . L L - Z r.>u 7-e t-.1 t e r o
208 L 2 . c "L- 4 | '-) ') a,?.< ( J q c
a 4 a 7 L , l '1, .1


ltlL 1 .  r > a ' ! > 0
213 . 2 L . O L-L . I t": ') 15.1 s ' t
236 L A , T ' t l l . i  5 ? . o s-/ Ll \)


247 2 2 , 1 T.Qt
'1,o Q J


a )


253 L Z . 5 t.., :* \ Ie.&' (-, v fr l
263 z L . 1


'T.u
; < 5 L . t ) q J


r /y 'ater chanoed in al l
beakers.


Time: n ]<-)
Initials: 1.r{+<


Water  chanqed in  a l l
beakers.


T ime:  t  4St
In i t ia ls :  r ,  i l


P a g e  G  o f  5 3







N O R T H W E S T E R N  A Q U A T I C  S C I  E N C E S
C H I R O N O M U S  D I L U T U S  1 O _ D A Y  S O L I D  P H A S E


PROTOCOL NO NAS-XXX-CT4b
S E D I M E N T  T E S T


Test  No.  686-50 C l ren t Windward  Env i ronmenta l Investrgator


Day_1_11y t  g  t ;1) b,tt-


D A I L Y  R E C O R D  S H E E T


Comments
ach beaker  fed  1 .5  ml
Tetra Fin susoension


Water chanqed in al l


T ime :  O  | t  f


P a g e  1  o f  5 9







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 666-50 C l ten t Windward  Env i ronmenta l lnvest igator


Day _2_(tL I  c1 lo4)  c ,s l


Beaker
No.


Temp *


(deq.C)
DO*


( o o m )
Cond.


(umhos/cm)
p H Hardness


(mg/L)
Alkal ini ty


(mq/L
N H 3


(oom Comments
1 2 9 . o ach beaker  fed  1 .5  ml


1 9 2 4 . 1 Tetra Fin susoension
25 24. I t - . In i t ia ls:  a; l
35 2 9 . o 6-9
52 2 2 . " 1
56 2L.1 ? c
67 n 1


L L .
t l 1., Lr


73 2L ,c l 1 ^ I
9'1 24 .  t L., a
9 B 29.'L (D,A
' 108 2b:L t - I
120 '29:L G,1
1 2 1 2 , L f . 0
128 z t . l 6.1
' 130 L7.o b.4
t J o ? 2 f t (o . l


1 3 7 '23.4 L r L


146 2- r .c \ . t


t o J 22r.O 6"1
1 7 1 2 b . o ( t . g


1 8 0 23.c ' " J


1 8 ' 1 t )  c L r <
182 zz .9 L ' . 4
1 9 0 2  Z . g b . v
t J q 2 - L q 5,q
204 2 v _ t b +
208 u 9 s.x
2 1 2 z t ,o L <
z t J z b a 6,s
236 z t . o l-.9
247 2 1  | 1 . 2
253 L A -  L L i
263 L ? . 1 l . L


/Vater chanoed in al l
leaKers.


T ime .  o?6o
In i t ia ls.  4r l


Water chanoed in al l
n a r k a r q


Time /  7 { ,  \
ln i t ia ls .  


'n t  j . ) - .


/1


DAILY RECORD SHEET


P a g e  ,  o f  5 3







NORTHWESTERN AQUATIC SCI  ENCES
C H I R O N O I V U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E


PROTOCOL NO. NAS-XXX-CT4b
SEDIMENT TEST


Test No 686-50 Cl ient Windward  Env i ronmenta l Invest igator


D A I L Y  R E C O R D  S H E E T


Comments
Each beaker fed 1 5 ml


Tetra Fin susoension
In i t ia ls .


a te r  chanoed in  a l l


Water chanoed in al l


T ime:  , ' i  ?  c
lni t ia ls:  ( ,  t  i


Day _3_( rL I to b7 ) ' l t:./tL/


Page ' ' l  of  5 b







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-50 C l ren t Windward  Envr ronmenta l Invest igator


D a y  _ 4 _ ( t L  l t t  l c t )  W


Beaker
N o .


Temp.*
/ . l a ^  f - \


DO*
(ppm)


C o n d .
(umhos/cm)


pH Hardness
(mq/L)


A lka l in i ty
(mq/L


N H 3
( o o m Comments


1 lr ' l-{
'1-U Each beaker fed 1.5 ml


1 9 Lt-tl {-t Tetra Fin suspension
2 5 ) , ' t  - - { : . 1 - l n i t ia ls :  K
35 t n  - 1 t ' -7/
52 . L L . > I ' . ,()
56 L L .1" h .
6 7 f,1-' ) l" Ll


73 L L . } I o n
9 1 L 1 r . \ 5-\
9B l i \  I b , . ,
1 0 8 ) - t - r t t.- ,


120 "t,L^ b. , l
121 r - r A b 7 z
128 Lu' l 9 - 1
1 3 0 t  t j l b - o
t J o 1:?-y q -'1


t J / , t 6 \  - t t
146 1 1 L . l l a- Ll
t o J 1-UT { . N
1 7 1 7 . 1  - Y l " . l
1 8 0 ? , 7 , - T h a
1 B ' 1 t,> T _ 5
182 1 t - - l b - 7 /
1 9 0 r r - 1 - /: "O


194 ')1-+ 7 , 4
204 ) . ' r - l /- 7-z
2 0 8 ) , L 7 7 n
2 1 2 z,L-{ L -
213 - r--{ lo 7/
236 ) -7-T {,x
2 4 7 r  a , 5 5  - +
2 5 3 1 .'l { " o
263 ' t  -1- ' l.r,


y 'Vater chanoed in al l
beakers.


Time: . ,  - l^<
lni t ia ls.  L, tL


/ /ater chanoed in al l
)eakers


rime Id4.\.^,
ln i t ia ls: '  /J. f


D A I L Y  R E C O R D  S H E E T


Page rc  o f  5  3







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D J L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-50 C l ren t Windward Environmental Invest igator


Day _5_( fl- I tL tal) Yp.e/trt


Beaker
N o


Temp .


(deq C)
DO"


( p p m )
Cond


(umhos/cm)
v r r Hardness


(mo/L)
A lka l in i ty


(mq/L
N H 3


(ppm Comments
I ) ) ' i 5 . L ach beaker  fed  1 .5  ml


1 ^
I J l 2 ' / { . t l Tetra Fin susoension
2 5 ) J ' l {..{ Ini t ia ls:  rA4
35 ).1. t {.9
52 2  2 . ' � l ,l.t
56 2 ) , y s5
6 7 2 - 1 , 8 { , Y
73 2 ) . ? s,-{
9 1 J 4  D ..t '+
9B . 2 4 .  t 4.q
1 0 8 ) 4 . 2 \ - .
120 ) 3 ) 4 .q
1 2 1 J J . C T s.'l
128 )  t .8 ' 4, t
1 3 0 ) ) . 7 4 . t
t J o ) 2 , ? , l . l


137 )  2 . y 4,1
146 ) -? , ' / ,1.5
1 6 3 ) . \  ) s,c
1 7 1 J i . a al.5l


1 8 0 ) 2 . 8 "1.'+
' 1 8 1


2.1 .  / 4 , L
182 2 )  < / 4.9
1 9 0 )  ) . 4 t . a
194 ).3 0 4.q
204 4 . 8
208 2 2 ,  Y L L
2 1 2 4. t
2 1 3 I 's .j' . l . t


236 ) 1  / { {--
247 ].3 I ,1,t]


253 c <  1 4 . l c


263 J1 ' ) 4 . <
' /Vater chanoed in al l
)eaKers.


Time. at , l i5
l n i t i a l s .  L  5


/ /ater chanqed in al l
reakers


T ime r  k  i t
lnitials:' ',4-y,/


D A I L Y  R E C O R D  S H E E T


P a g e  t t  o f  5 A







N O R T H W E S T E R N  A Q U A T I C  S C I  E N C E S


Test  No 686-50 C l ien t


PROTOCOL NO NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Windward  Env i ronmenta l Invest igator


Day _6_( ;L I l) lc4) t ;L


2 1 3


beaker fed  1  5  ml
Tetra Fin susoension


ater chanoed in al l


Water  chanoed in  a l l


D A I L Y  R E C O R D  S H E E T
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NORTHWESTERN AQUATIC SCI  ENCES
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E


Test  No.  686-50 C l ren t Windward  Env i ronmenta l


PROTOCOL NO. NAS-XXX-CT4b
SEDIMENT TEST


Invest igator


Day _7_(r2 tH tcrl) t ; t


Each beaker fed '1 5 ml
Tetra Fin susoension


In i t ia ls  e" ; l


a te r  chanqed in  a l l


a te r  chanoed in  a l l


D A I L Y  R E C O R D  S H E E T
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NCRTHWESTERN AQUATIC SCI  ENCES


Test  No 686-50 C l ren t


PROTOCOL NO NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Windward  Env i ronmenta l Invest igator


Day _8_( t?..ttf W)Lry
D A I L Y  R E C O R D  S H E E T


Beaker
No.


Temp *


( d e o . C )
DO"


( p p m )
Cond


(umhos/cm)
n f-.1
v ' l Hardness


(mq/L)
A lka l in i ty


(mq/L
N H 3


(ppm Comments
1 L-L.T ( , o ach beaker  fed  1 .5  ml'19 1t-+ { - 5r\,v** Tetra Fin susoension


2 5 ?-,1-2 e'-t ;+ lnitials. (fA
3 5 '1,'l-?


52 LL. "I <-7-
56 '') . ', - i , I
67 1,a-> i ,  t )
73 7.1-zV { - ,
9 1 L1- , l t { - 7


9 B -l')-7- {o
' 108 L2-O 5 . 1
1 2 0 ) . a .o irD
121 't il, -l- 9.1-
128 n \ t ) 4 -. '1
1 3 0 , \ - u.
t J o 1 i  I U."
t J / t .7-)l { u (


146 'i.l,ln +la
t o J \,r-il . r -L
1 7 1 ) ' 1 - 1 (.2;


1 8 0 LzA f -o
181 1,'l'1o > . 7
182 l;7,,2) 5 - l
1 9 0 ?t'| 9 u )
194 t]I*? (;o
204 1,t -9 (-?-
208 1.'?3 S.D
2 1 2 1i?- G t " l
2 1 3 lrLl,, U-7
236 L L . 1 C-) -
z 4  l


'),7:1 E"o
253 7,L-1 g a
263 L i o L/- E


/ /ater chanqed in al l
:eakers.


Time. &c"t4)
lni t ia ls:  / th


' / /ater chanqed in al l
)eaKers


Time:  lg iO
In i t ia ls :  i  I


P a g e  1 4  o f  5  b







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-50 C l ien t Windward Envlronmental Invest igator


Day _9_( tL I tt, lo7) bJl


Beaker
N o


T e m p  .


ldeg C)
D O -


( p p m )
C o n d .


(umhos/cm
pil Hardness


(ms/L)
A lka l in i ty


(mq/L
N H 3
D O m Comments


1 z b . c 5 , ' Each beaker fed 1 5 ml
1 9 ' ) 4 . L 5 , ) Tetra Fin susoension
2 5 L ' ' 5 , { In i t ia ls  z-_r t
35 2 ; C 4,c l
52 ' L ' , 4 4 ' t
56 L 2 r  I 5 , ,
67 L',,1 5 ,5
7 3 ? - 4 . + 9 . 1


J I 2 2 , l t 5 . u
9 6 2 4  L
1 0 8 L  i . t , : 5 ,L
120 2 ) + 5 - .1 ,


1 2 1 { ' j
1 2 8 ' L t  I ) . 2


1 3 0 L t ' l s . r
t J o ? r - l 4 . 1
137 L ' . 4 5 , 1
t 4 0 t z < 1.1'
l o J ' L t . t 5 , {
1 7 1 L , , 5 5 , L
1 8 0 L t 1 5 , G
1 8 1 2 4 . 1 " 5 . 1
t o z L 2 , , L 5, r
1 9 0 2 ) 4 s.-{
194 2 4 , t , 5 . t
204 2 , L 5 , 5
208 ) 4  s 5 , 1
2 1 2 L A  L ' 4 . 7
2 1 3 24.1* I .G
236 2 t t 5 ,c
247 ?7, ' sfl
2 5 3 2?.s s c
263 2 1  " T 5,G


/ r /ater chanqed in al l
ceaKers.


Time: o l  t t '
l n i t ia ls .  { , :1_


Water  chanqed in  a l l
oeaKers


Time. i  TrCt
lni t ia ls:  h$R-


D A I L Y  R E C O R D  S H E E T
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O . D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-50 C l ien t Windward Environmental Invest igator


Day _1 o_( n,t tr-bT) UV /tS
D A I L Y  R E C O R D  S H E E T


LF' CI
l . l " l l ' g )


,r{?!'O
;  r - l? <l |


Beaker
No.


Temp
i d o n C


DO*
( o o m )


C o n d . .
(umhos/cm)


p H -
r 4


Hardness*
(mg/L)


A lka l in r ty -
(mg/L


N H 3 -
f Dom Comments


1 - r  ) . rJ 5 .  J t /,s h+) 4 3 Each beaker fed 1 5 ml
1 9 :a ,u rso c - u '1 3 ( .  \J Tetra Fin susoension
2 5 J  I . I J t \


r 9 : ,v \ 6 d s l r l J In i t ia ls :
35 a 2 , 6 6 ) I to i ' a 5 ' < U


52 22 {'l d..  < t<.t ( 5 l < J


56 l ) r b \ t q < 4 , 6 ? . 1
61 J J . ) 5 q /i; ( ! - l


> , . l r
73 ) J , y . o t g  s 5 t
J I 1 ) q q . q r  9 { L , l r L t 3 - 3 J


9 B :-), r 1 U l u Y L . ( .4't ( s


1 0 8 ) ) . q Y , Q /_r o 6, , ( t Lf3 l u
120 ) z Y ; , 7 u 9 6 . to \ 3 ( J


121 1 ' t  i t r . o tLl{ 6 ' q Yll
128 -J+-J-* Q . l / q.r c . h Li?� ( J


'130 2,t a q , 8 l q ( b , u 4 3 ' l  tt
l J o J l , ' a | v , t l q o ( - . q L l >


l J / ),1 ,tt Y,O t u < 6 . 6 '+3 - f  r ' \


146 3 1 ,  q < 4 ' 6 l u i 6 . 5 tl
' J v


I O J )t. L t . 9 LJr {4"}


1 7 1 d  t , q < , 9 U l ) ( , , ( - .1"3
1 8 0 )A ,O Q . t n q ( L .r- rt


181 . ' a , o 5 . 1 l L l . t 6 f V J t-t. 
i


182 l.i7 , n 6 , ) , l q e t, f. g l ( . rJ


1 9 0 ? t . v L t . C t 5 5 G . g ..1 U


194 a J ,o i , .) , t q , f ( , 6 Lt ' ' . i -
244 -2J .I K . a t q { t < -


Y ) ) : ' l
208 t f  q y,u / q s U G L I S '\ <-t


2 1 2 a .d  "o n g l q Y L b > l ("\


213 . ? 1 ,  q U L I  q { b . > 5 l
236 ,f . t  .o s . a t c t  ( l't t' L13 t j


a A l , r ? J 6 .  E l c / y , T I *1 . ' 30


2 5 3 {+ ' i q t / io b . T ,l'i t.l u
263 a,l. t l L l  f 6 . 4 t l i .u


Water chanqed in al l
n a 2  k e r c


Time: hc, c/f)
lnit ials. tu+'1


/Vater chanqed in al l
beakers


T ime:
lni t rals.
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NORTHWESTERN AQUATIC SCIENCES


Test  No


C H I R O N O M U S  D I L U T U S  , 1 O _ D A Y  S O L I D  P H A S E


686-50 C l ien t  Windward  Env i ronmenta l


PROTOCOL NO NAS.XXX-CT4b
SEDIMENT TEST


Invest igator


Beaker
N o .


N u m b e r  o f
SU} .VIVorS In r t ra ls


1 7 /iB
2 ,7 ea
3 v 6E
r', :l titL
5 l t) t,.\t
6 r, t{A
7 K 6Tt
B l o Ll r-
I lo 65L


1 0 t 0 k/r3
1 1 t O trc
1 2 l o 6Jl-
4 a
1 J lC) L t t


4 , 4 ,o tffi
t c q
1 6 I 6JL
1 7 ( r  * , i  : i i " / ' . r ' [


1 8 a /T
t v q ;t'E
2 0 A-l/
a 4
L I q t#
22 7 /H4
2 3 tD bJL
a / a 4 J l
2 5 l(t 6.ti


26 / o f i 1
2 7 /tJ de
2B ,T


6,11,


Z V ! l r 1,1 t
30 q (i3
3 1 fts
32 l/) 4-/'
33 t ,ayl
34 q dt
3 5 ft) 4nL
36 Ir> / - ) i


37 / o rrfr
3 8 , O ]'/v
3 9 'tf 6tl.
40 ID L;L
A 1 / 0 /rL
A a r 4l
4 3 T^ &
44 il (|tu
/ 1 8 t n t ..1


D A Y  1 O  T E S T  T E R M I N A T I O N  S H E E T


()-1ni
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test No 686-50 Cl ient Windward Environmental lnvest igator


Beaker
N o


N u m b e r  o f
su rvivors ln  i t ia ls


9 1 t c l 1


92 I 811
a ? :,( ot-,
94 n9
95 1 &
96 7 411
9 7 x €.tL
9B 8 eiL
9 9 x ffi'


1 0 0 t<) U9
i 0 1 q 6.rL
1A2 {1 LJL
1 0 3 t0 A4
104


' g
/v)(


1 0 5 I t : 4)1
t u o ,t


u l  \ L


1 0 7 r zW
1 0 8 g AT
1 0 9 g )Ll/
1 1 0 (.t Ls'r
1 1 1 "l /,-rL
1 1 2 io OsL
1 1 3 g 6oL
1 1 4 q 5t1
1 1 5 7 t<B
1 1 6 5 6:{
1 1 7 5 6L
1 1 8 Y KY9
1 1 9 T KYz.
1 2 4 L'14&\ )t
121 " ! 1g) dt,
122 L L: '
, I J 4rL
1 2 4 f ("t l
1 2 5 n b:L
t l o ? A*
1 2 7 + /-1.1/
1 2 8 laj /fr
1 2 9 I Lfr
1 3 0 L 6rt
1 3 1 Io t ,  t L
l J z <'l 4.sL
1 3 3  | Y /{A
134 /o h(5
t J 3 x /tl,


D A Y  1 O  T E S T  T E R M I N A T I O N  S H E E T


Beaker
No.


Number  o f
SUTVIVOTS In i t ia ls


t J o /o 4y
1 3 7 ' ( 1 "({T}


1 3 8 /o r4h
1 3 9 ,{ .i-r L
140 q /-..rL
4 A 1 1 k{>
1 4 2 ? tfl"
143 q ,uf
1 . 4 4 K Al
4  A F ,
t 1 J l c 6,Jt
146 l o L t L
1 4 7 t O ,zT3
4 8 / o I/r>
49 l o 6)L
50 lo e..\i
c l q cfg
52 '1 //y>
5 3 ri r'r
q,4 a (-;u
5 5 /1.
56 q /Lf
5 v (ft>
5 Qr tt'E
5 : LtL
60 L 6)r
6 1 9 6B
621 q t{n
63 2^ / - i


164 + Lrl
t 0 3 x (*
t o o /c /{ft
1 6 7 a AT
1 6 8 g - 4P
1 6 9 { r&
1 7 0 E (fr
1 7 1 C


/-r I
1 7 2 GJL
t / 3 P (#
1 7 4


-)-
&k


1 7 5 + 1,ri-
t i  o q 6-r I
1 7 7 7


I /r'B
1 7 8 i c't L/v3
1 7 9 v AY
1 8 0 i r-) /!i-
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N O R T H W E S T E R N  A Q U A T I C  S C I E N C E S PROTOCOL NO. NAS-XXX-CT4b
C H I R O N O M U S  D I T U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-50 C l ren t  Wrndward  Env i ronmenta l Invest igator


Beaker
N o


N u m b e r  o f
s u rvivors I n  r t i a l s


1 8 1 cb') .  to GJi


182 IU lr.l i
184 t0 w
1 8 5 /o "-t/
t o o i o ,AY
187 t 6 r i
1 B B I 4.rL
1 8 9 q ,!t
1 9 0 .l ,uL
1 9 1 t o [a",
t J z ctl LtL
1 9 3 v a,t/
194 5 '' A,V
1 9 5 7 l' 'f
1 9 6 :i L - t i


t v l t (D,t t


1 9 8 L LsL
1 9 9 lr) ,L(1
200 q /w
2 0 1 / o ' t#
202 lcl ia
2 0 3 ) i{f\
204 ti /rt3
205 ! o fuL
2A6 '6 . -.r Gdr


207 }�*1/" KA
208 / o tzA
2 0 9 ? iiL
2 1 A { \r-
2 1 1 1 O L{v1
2 1 2 /'o irll\
I  i J t O bsb
2 1 4 €l L)L
2 1 5 i l-' //y\
z l o q &-
2 1 7 <tt


/ - l r l


218 t r:.-r I


2 1 9 x tre
2 2 0 /o t4,
2 2 1 q ,r).
222 i D Lil
2 2 3 a l.5t'
224 L1?LltL''''f"'� L \L
2 2 5 to /#j
2 2 6 )T r/r)


D A Y  1 O  T E S T  T E R M I N A T I O N  S H E E T


t Z - t l e I


c.^l r


Beaker
N o


Number  o f
SUTVIVOTS In i t ia ls


2 2 7 [.st
228 1 Li i
2 2 9 /)Y(
230 /JY/
z J l q 4JT
232 a /.-r L
2 3 3 q r/g
234 /'Q


235 e L , L
236 b l, ti-
2 3 7 + ut4
238 a Ltr'
239 /ru
240 t /Jy
2 4 1 d-\ul
242 q LJL
2 4 3 { KT1
244 {a t{A
245 ffi,pi;71 '? A-lt
246 s
247 1 /iL
248 1 l \


249 9 4t?-r
250 * K'tg
2 5 1 r lA
252 ,1


rt{?,
253 aI l . \ 1


254 R a r l
255 I /<ft
256 g 74
2 5 7 { d /"t
2 5 8 v /tp
259 a 6 tL
260 b 6st-
2 6 1 Y (tl<
262 t . atq
263 'I t" Glst-
l o 4 \ a ' A J i


265
266
267
268
2691
2 7 0 1
2 7 1


,* .'- t{ b tct L/.*,


Page t  ' l  af  5 -1







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS.XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test No 686-50 Cl ient Windward Environmental Investigator


Tare  Date  rZ .4  -o7  Oven temp (  C. )  & i  Dry rng  t ime (h r . )  qY In i t ia ls  6 . t :1 -
S t a n d a r d  W e i g h t s :  1 0  m g :  r c , c c 4  


' 1 0 0 m 9 :  
t o ( , . A t r o


F ina l  Date  le - ' l  -o  +  Oven temp (  C )  t "  t  Dry ing  t ime (h r . )  zs  In i t ia ls  c . r  L
#1 Standard  Werghts  10  mg.  ro  .  co  I  


'1  00mg:  too  .  a t  L


F i n a l  D a t e  t z - t r - c ?  O v e n t e m p ( C )  t  >  D r y i n g t r m e ( h r )  t 4  I n i t i a l s  L t ,
#2  Standard  Wetghts  10  mg io  .  cc t . l  ' 1  00mg ioc)  c / ,3


Equip used Oven 6r-c6 r.,t s I Balance. : iAll7r: F-t"i9 Mnt>


(Dry  overn igh t  a t  60-90  degrees  C)


Pan #
I  o t  E  v v L .


( m g )
T o t a l w t  ( m q )


#weiqhed1 2


1
,sv-25 tJ'1 . 5c' 'n '1 . Z'6 to


2
g 'd .Lc n(i ,'i "1 ?-1 .c1 b ((-'


3 , ?- . l . 'EL zh . -+  | a t . +  | to


A
q z , l s cl1 9.1 q 1 . 5 + l o


5 a 4 . a c 5 a - Y l 3 U . ' 6 C lo


Page L0 o f  5  I Revised 12-6-01







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS.XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O _ D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


' fest  
No 686-50 Cl ient Windward  Env i ronmenta l Invest igator


WEIGHING DATA SHEET
T a r e .  D a t e  l z - l r . u t  O v e n t e m p ( C )  5 5 o  D r y i n g t i m e ( h r )  e -  I n i t i a t s . i \ . 2 r ,


S t a n d a r d w e i g h t s  t o m g ; ; -  r o O r g , ; ; ; . F .  
" - -  " 5


F na)  #1  Date  lZ .  t  c t -  o  +  Oven temp (  C )  Ls Drying t ime (hr.) Ll Init iats -Jpf
Standard  Welgh ts 10 nrg i0. .cr.{ 100m9: lrx:,. C ta


F i n a l # 2  D a t e  N i 1 a e ?  O v e n t e m p ( C )  ( " o  D r y i n g t i m e ( h r )  L l  I n i t i a l s  X . +
Standard  Weigh ts  10  rng  , , . .  I  r  . -  tOOmg: -E;J_ ]7 i


F i n a l # 3  D a t e  1 2 . Z \ , L ?  O v e n t e m p ( C ) - - ! i 5 O -  D r y i n g t i m e ( n r ) - - - - Z -  l n i t i a t s  J \ . 1 1 - , :
Standard Weights l0 mg I o. i . . f ;  roOmg 


-EFIl l l


Equip used. Oven i:ttFrq:- r.',c i'f-r.ti ' ,,tuff tc fL,trunc€ I fi€<r:,,ei, rrLt{L Zj€c- .. " e! Balance .2a E-ft €:t t,.- l,\ } f
(Dry overnight  at  60-90 degrees C) (Final  ashing is  at  550 degrees C f  or  2 hours)


Bk r Pan Ta re lvt


( m q )
Dry tota l  wt  (mq) n o .


we iqhed


pur  In to


pans- in i t ia  l s


Ash weight
(mq)


Comments
1 2


frir ,1 q , J l - l t e / r { 7 zt-*r7 l-i :t, ai t


2 2 t l 2  .  c t / oo, ct'l t  c c ,  L L
() 4.tr v/: t l r +  t i ' �


3 3 l {^ 2. i r ot\. zit ' i - i ' . ,  ! t : l f, -'r.1.L 1-' .(:.
A A t l5 ,  ?g O t q  q A , i  t '  7 . : t, . ,  1 i + /*Ur94/ ?.t, )-.c'
5 5 ?f1.7+ /  co ,3? I  i ' {  ,  


' L+ tU 4f/Vi { r ' 7  . 4  :
6 6 'av. Tt- 4 +  z z ' i ' !  L c I ,4JU4/ 1 2 -
7 7 r ' l ( i  j1 t  o $ . Q A { ,Y ,  ?a a ..ltl,'k1 l c \ . . + 1
B B ?,1 


' l '
r  D z , t ) o t- '  ) 4 ' i . / e .4/t'fl 1 2 .  t  t -


9 I ' iT  ( l t " t  oc).+l ,/a 4/t22i l { , [ .  u t
0 0 . i r  54 lc5 2G t , - >  : 5 /L) 2721:,/t7u Q 5 .  u t


1 1 1 1",,'\ t  o o . 7 q ./0 .af.fuL' ' \ \ .  v L
2 2 _8!-a!_ t  6 t . 3 l r- 'u J t /a 4/-14 ( l z . : 4
3 J c t t 11tr' /  D 7 .  A 5 ? 4 /a ,4.t tt-,' ' l-t r
^


Y , 7 i t t ?  h .? : t ' 1 ' .  + - \ /0 4/r,v{ * t , , t ' , ' i


5 l 3 9'\', f + /oc. J:i f 44t'4, 4 i . i
6 1 6 F , i  i L Q r  4 + ( ) t  L , 11 atr/rL./ '  i  ,  / , . , ,


1 7 1 7 ' i l r C
t { /D{> .  t5 ? 44"./U t 7 .  + L


1 B ,18 ,:i t. rl\, t ocl zc l  Ctl . r r ' i g 4/r'4,r1
1 9 1 9 Y;1,,ct c tb ,h5 ,  i 9 . 7 4Z7y dL t . 7-r.
20 20 rn,.L + .11Gcl 4 1 t 5 41/?7L- L : l q
2 1 2 1 i t  L - t c t , 5 ( - '/


,-7/.V*' ;15.  r  t l
22 22 tt+ ,j -l-at",c\ I c , ( ,  ( t I ,4./"74-
z a ?.3 t  


-  
- 4  I


u )  L " t  I
( i{ .  t- . . , ,/o ..4/,.2t L


24 . A t : 1 L . ; " \ / c 7 , 5 3 t  O;  .  "+L i q ztt-+z-" . i . + . ; i
2 5 ?-5 i 5 1 r t t l , " i 4 /A.4*-ry, ,46#/e" 4 ' f f i t  r J t . l ' r
26 26 , 1  |  1 + /ob, b k /  L t k , . t  i /o ,.7V-41-- ,. 


1 It


2 7 2 7 ! 1 .  r r , I  c L , t L t i ' L , r ' t </
-?2.'717 , l t 'i .t


2B 2B i-:b 'fL AiL F,I t t (  +  / , ./
t74/t ,


29 2 9 n5 .  t l l Ot,, f'+ ti L.. ,1,'l /o 4t477,


30 30 ( te .  +4 t t 2 . 3 4 7 1
(y'


//u';/Y ' 4 t


3 1 3'1 i r  r i r 4r, n 7 4J,M I i , , , '  1 . . ' ' t -
32 32 t-iL 't'2 i  c ' ; . .1b /? 4?o7Y/ (  j t+ t C
33 33 r\ 2r. i l  l t L)+. O'L t - ' ' r . r i  4 I I r ,
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-50 Cl ient Windward  Env i ronmenta l lnvest lgator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


B k r P a n Tare vrl
( m q )


Dry tota l  wt  (mq) n o .


wergneo


pu t  I n t o


pa  ns - i n  i t i a  l s


Ash weight
(ms)2


34 34 nt Zrr t  C2 .  i r - r t a \  2  ( ' , q Y14J,L {t+ ?,'.+
35 35 . i  4  , i+ i r t rF,-  +z rr f'. 's'I-


/O -7)t-1,2 q ? .  q u
J O 36 I r 7-;V ) c 1 .  t , \ l L 4 ,  L V ' to 7/H/4- \ f ,


37 37 l z .  t * ( t 5 . 5 + ' ^ i  { , + r ' tA 7t4,.u€ . v L . 4 t .


3B 3B i'_1 7si, t  oo .73 r c L r O 7att,/- (rz .t, r,
39 39 I ' i 99.  tc t r'l -4 


, ;L' 9 Y/?'( J,/? r. q ??,
40 40 r l  It l L L t c3 .2c t a .  i ; ' : r O 71{l-( I t - ' r Z
4 1 4 1 i 4 r 4 I a,[ .i4 l : - L t " ' . & / A ?h d? '1 t" .  zr
42 A ' \ r , 1 3 I  a?>. 4b I .-r I g Y.xtP 1 U . ' r ' 1
43 .+J ir t ' irr 1 2 , l > t l L , ' + r (.t 1ilt,p a , i .  r i  C l
44 4 4 Trt ' t lo, "f t ; \ t t .  ) . . 1 g YvitP f ; .  5 r
A E A E 'c + ' t ' f ctq 14 t l  i . . c / O 'r* JF t i . .  c


+t) 4 6 ?',ls 7t q 3  B L (r 1,1'u^{ t t .  5  ) -
47 ?:5 )V ,75.2,1 l r : '  tu . ? -/,-'t/ i / I ' r l , 1 L
4B 4B ? t 4 . a > q t , 7 l ,  i J ' i 7 -trup - 'L:  i  |^t


4 9 4 9 ' ' l I r f t  d , l - 42 t c *  4 5 cl '"t4 rj.P t 1 L


50 50 q L L  ; 4 l a f , .  c3 ' : t  ( i t t t? /'i r-I-1,, t t L r
c l C I t u Z , t5 3,5 -,. TU v Y'ti l l i L r  . ? , . t
52 52 bL.2u , 'll'I. ,T ( . , v ) to ' * t  t l . i l  4o
53 53 ' i 1 . (  \ 1 . . t  c f . ' 7b + /ztLt*) l ' 1  . \ . ' \


t  t - u  I
F A 54 .t'l . L5 t  c l .  3 t t L { r , r \ g VItLI) l e Z , 7 > 4


55 55 rl l-- , 14 I DL., Llc (L .U  .  q l ' { V.ait? , i o ' \  , a
56 56 c1 |.,i l c , i  . 5 + I  f , \ .  r i ' r to -1il4 { + . ' t 5
57 57 rl?-,. c"j t 0 5 .  1 3 3i Q t/rN{ r1(\ '"j


5B 5B : l  t .  5 ; I  c+. th l ' ; {  3 tL t ( ) 7r';ZK_ a r r  _ t  1
t > ,  t - - t


59 59 l ,  i .  t -  l , a( : i . aT ( \ ? ,  ' ' 1 4 (l YK,L( : l  I  Lr \
60 60 3\  ? -1 , 1+. tr" t . +  i " { -/titA ','rT '> 


I
C r l 6 1 l ( i  L l c I  c t  . 6 5 i ' | : r . l ( r a );.i '," r 1z \-1
62 62 9.! 'r  +r c l ' i - i o Q  v ,  Q ' l / C 9 n r , / ,1 r. 5c
63 63 I I .  LL / 0 4  t 7 /  a . t  a . l / Q -/t 


r i ./<1 i * .  Y r
o 4 64 Q . "  1 ' , I Ct., 45 l ( V .  L 2 g nn-t-r? ) :  ( -u
65 65 I U . \  L t L'C'.35 l A < / , L . 7 */ct,i,C - I ? , .  t '
66 66 \ ' ,6.  )4 qh ')'t- {} f' ts Y'n r,) t. 'L r-,L,


6 7 6 7 i"4 ! ,-lr\. u4 7 7ti t t?
6B 6B - r  i .  i ! ct5.Qt ( i r , , i r 7 lnt,p Y . L  - 2 ,
6 9 69 L l  r .  L l l ) t  0 5 . 5 + I C5. '+"t q 7'tr i D c1t


( \ k


70 70 t o z .  I r \ 2 .  Q 3 I t 7 , i ' ' i n, aauz'f l u ( { .  Z C
7 1 7 1 r, I .+t qL- ,  q5 c\t. ct i I ?i, ,./ I:J'I ',t.,:t


72 72 l L ( .  r ? - t 2 .  4 t 1 2  .  Z t t q tazvl r i A  t  i


7?, 7 3 u .4  qC 7F , .  +3 - 19 ,  
\ i . 7 47.t44A J t  l t r


74 F , i  t t q +  I z .17. rc 7 Awr) r ' r
75 75 r ' +  a  > C19-tP tot.) t ,  l : l .  |k, /a 41b.7t1 1 2 , 2 A
76 76 {t 4 l:, -} /o '?.  bg r  L i r  1? , /0 .%/rr/ t L C  r ' t
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-50 Ct ienl Windward  Envr ronmenta l Invest igator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


B k r Pan Tare rryt


( m q )
Dry tota l  wt  (mg) n o


werohed


put  in to
pa ns- in  i t ra  l s


Ash weight
( m q )1 2


7 7 77 9 t \  1 a - t: l fr. ' iq rl?,. i',', 7 .a,-/rt/ n ,  i . ,


7B 7B , l t , 1 1 nn.uE' .1 i  1 "? 44r'1 (1
79 79 l c L  .  t 5 l :F . c - . t 7 .r2,.22 - -


t L ' t .  I  ' t -


BO BO , l \11  , i r+ l z . l L t t 2 .  \ , 5 /o -7,1414 I  ( , ' l  .  r - '  I
B 1 B1 r j e ,  u q I l J ' ,  L G t c ,5 . /0 t :t/tltt /l c'rt . .  r  '  L,- '
B2 B2 fir: i",t{ rc1-  LO lc; i .  q t 7 4/ lt


( l  q .  - t , r


B 3 B3 "$ -  5c t c3 .4L , r-ji 
') l: /o -h/*1- 1s :l t,,


B4 Q A , 1 t ) ,  U . t L - f /o .*Y l u l , c i
B5 B5 \ 2 .  A v \ lc3.L5 , A  L C 7 /rt lznt - \ 1 . . L )
86 B6 {,7. )4 cl5.?.,,c. , ls. 7 a 7 ,/2.41/ 9 ' . . \  ' 1 4


B 7 B 7 { C / , .  i ? I O(r.Gb) I ut . i",-i 5 t'//9+t lC )>.  L 2J


BB BB ( i L . q 5 ++ l -
t . : ) + ' ) J .7.t147/ (i ':. ?;(\


B9 B 9 .\ ?.') ( l t . ' + 1 (il, 
. i.,'t 0 ?1W


90 90 i1+ 4( ) ( t q  \ 4 1. ,1 L 4l4tn t"'i i.;{..
9 1 9 1 (  ( . 7 c I  t . 7 4t?rr/ L + . 7 3
92 92 i ' l t L \ qa. tt c i  7 . 3 t / .M iu, a*:,
93 93 r u t I I o _  l d l I t  J + 7 rr.tl*t l L ' > -  ' ) - i


94 g4 ! ,1 u 1 45,+z 5 .t*-tlr u \ .  1 r
95 95 . t 9 \  44 l l r )  ? 5 t u  t t ? ,J/tt l L \ . - t ?
96 96 4 t .  t r l (x-).  3.F J  Ut : .  7 ,9 , v /t1l/tt4 ' l i .  t t  !


97 97 c5 .  2 ,9 l + L3 t + ,  t + a 4r'.h r c  +
9B 9B Q ? .  + q I()G LF; I L , L . L , ,< t 4 1 4 . 4 1  |  


' l ' 1 . 7 ,


99 99 t i2 ++ I  or, 'L+ t A t , l . t I 144f t ' i , *  r t : f


1 0 0 00 )^,;) +q q ? - O F
4r?1j7r4l (" ,v ' .  L L


1 0 1 0 1 " +  L + I t  b -  " ( t w vrt q /ta/r/l
102 o2 \ '? ,  x ,A 7A C6 ' i ,* .  q(t 44/44 +r '- !-
1 0 3 03 f .u- v ,r-r QQ. 3u , i 4  . /a 4t/Jrtr L +
104 04 ( 1 2 , 5 5 l o 5  G B , r - : 5 , 5  t a 4.ft-4t4


at u 4.\
1 0 5 1 0 5 t l \ , 15 / L'.f. f; i; t a 4  7 + io 7tl^{- r i [ . ' ; k


1 0 6 06 t ; i ,  i , r 4c i . y ' a (1(1 . 7"t- I )'144,.{, Q t .  t r - , ,
107 07 lst( 


1 7.,1t I  o 2 , ' 1 3 a  2 . 4 L v 7-/V.? i " t .  l :
1 0 8 OB a| 11, / L y . ) . 1 L ,  / .  t g 71AJ/ L'17


1 0 9 09 i" f,r ( , I 6o. , i c )t+v.K,. g V,4J,? ; 1 .  5 t
1 1 0 1 0 riL I L lc?:.5 0 ' C f : 4 L 7 7t<JP /t ' t  .  r l  I ,
1 1 1 1 1 1 P'1 .zr.i 18 .  i l L l  v , 7 / j ,T 714J.4 r Z ,  t l ,
1 1 2 1 1 2 1 ' , , 7 a 9b,+r ,; i , i , -t, l_.


/ Q
'h4JP r--'i " Lc'


1  ' 13
t t J 3 i . 5 + t 0 (  . 2 L I C I I I v 714L( ' \  ' )  


,  L . t
1 1 4 1 1 4 , 14 .qb tc '4 ,  t4 e ' 7  i i


"l "/aU l r t :  . . L L .
1 1 5 1 1 5 . l L  .  l ( l gq /4 7 Tkrf f  , . ) l :


L ,  I L


1 1 6 1 1 6 r ' 1 .7 L 1 D  4 u J Z V//? ' iL '  z;:
1 1 7 1 1 7 't. (.'.1 92.  zE Q 2  1 t ' 5 744-!1
1 1 8 1 1 8 ,11 r { l I D \  C Z r vu2 q 4 .  ? _ L
1 1 9 1 1 9


't+. 
L L t o 4  2 0 c . i  / 4 )ruiu 1iT. t:k
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  , 1 O _ D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-50 Ct ient Wrndward  Envr ronmenta l Investigator


WEIGHING DATA SHEET
See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


Bk r P a n Tare wt
(ms)


Dry  to ta lw t .  (mq) n o .


wergne0


put  rn to
pans- in i t ia ls


Ash weight
(mq)1 2


120 120 1 ,:t . c's L> ct+-c)1 {) 4 F,t g V/U. t-r'C, . i
1 2 1 1 2 1 ir,?. t+t 7a L, t a l . u L g 7/r4J"4- L ' t  L i ,
1 2 2 1 2 2 ?1.  oY) 7 ? ; , L 5 T v , G


'l,tlt 
/ + n . ( t i


t z J t z J rv ,1q 7Z . i s ( ) - t  
L . 1 c l 71r.J4 7 t .  r ( l


124 1 2 4 u k . f-{.. 75 t5 7 1+tt.( ;  ? , .  ' , . - 1
125 125 { : ' }  i i q 7"{. Etr 1 +  + L ,/ TtuJ) f, L,, {tr
126 126 (l'l . 5'l t  c i . b t 4 , " 7 Y,q ttt J L [ \,.


1 2 7 . r1.  tz t L:&.loq 7 t lu)/ q. \ .  25
128 128 r r  t .  ?u I L'ci. G(s lct\, i? / o 7u' t /) I t , Z , L p
129 129 ' lr+. L> 1 t . .  z l t16, zL 7uL,Q (1 ,+
1 3 0 1 3 0 7 , t ,  L L , l+.qb q4 t ) ' ) , (. -1,ilJ /) F / i .  l L ,
131 '1 31 't+. .+ i I o5. tcl /  L t >  ? : \ a huA i l ' i  .  i  . .+
132 t J l (1 7 I Ati,, CO t  t : 5 . { l L 1i


/'l4J/L
' \v' ' 4t,


I J J 1 3 3 ct i. ;,, lO+  L t * !  u l f  t t . ( -Yn 
i,P , l L .  r ?


134 134 L ( t  r  < 7 t l -  7 i 7 ,  L ,1 - q - l i l i l _ a i .  g , ' ,
1 3 5 1 3 5 ' l lc .  3 ' I r : * t  Qo I  t - . t .  ? )4 f *t7"1 14P,  uq
1 3 6 1 3 6 :13 +z- I  Cr+. q, l c f  i c : /o . l tz t i l  |  ( l i . ' t ,
1 3 7 1'�37 tL ,C ,  t L r z . t R t l ? - .  t t 7 .lt rrt l e j i  5 f .' 138 1 3 8 ' l a . ' ] , 3


l  L)r.  5q . r - , / ID .lt/rr/ \ -2,  i r t : ,


1 3 9 1 3 9 t77 a5 r c.? 51 t u L  5 z 6 4/??/
140 140 '15 '-( 


tc tOb. tcq I 44/114 t ,1  .  + 'J -
1 4 4 1 4 1 7u teL ?3.+b T h . 4 o q 44/.r"/ 7 7 ,  t l
1 4 2 1 4 2 1 9 .  V 4 .?G 


GO ? t i  ' ' )  ' :
,8


.7t/t4 f i t e .


1 4 3 43 f -  l l , ? b . 5 1 I i'.. '{t I .vfrltl . l L r " t r ,


1 4 4 44 (t5. t i o  + , (oG t c /  + ) I 4ltnr' q ' : i .  t +
145 1 E


" i 4 .44
r c S  ? Q |  ! i / -  L l ,/a +24 ( r ? .  Z ' s


146 46 *1 y: l h3 cxt ' . i  + t / 0 zhtat 1 l . r '
1 4 7 4 7 t L' 5tr +b co 1 '+ ' /a ,?tu 14 c r  L l
1 4 8 4B 1? : , t . ' Bv.zc ')tt lo 4t'r/ i l . L l
149 4 9 I  /  / - r bct.o + t,. ,+\ /o lrrt/tlu 1 1 .5 l


1 5 0 1 5 0 q 4  t i ? t c-t-l. Q t ' f  f '  l :.), /o 4'1rrfl ' i r -  c l y
t J t 3 t + (  . ,  i ' 5 ?t r .42 i ' , t ,  5 5 7 .r4ril 1 1, .  i ' t
152 152 l ,  l . 4 7l  Lr t , 7ru. ' l i ' l


,l
.1qr4 l r ,  " r  4?


1 5 3 1 5 3 i r .  l ) lo '3 .+L /  0: ) ,L L /a ' r 4 .  !  4
154 v"L +L TT .L5 1 ] ,  t T I ,14,,{ t A . "+''l
t c c 1 5 5 L L  7 , . ? T .  Z I 4 7  t , - t g


22!r1 .  t -1  17
1 5 6 1 5 6 7C, , ,11 83.  c$ \ 1 , ^  .  t A ? ,/Jr'bt 4 . J i


157 1 5 7 v  2 . 4 7 t r r \ .  39 l : r . 4 t I tltt-tlt T.{ ( l o
1 5 8 1 5 8 ' " + . t  ! + 5 . l t z , C t ' *rlfi| + r
1 5 9 1 5 9 L T .  + r 7.{ .  7o : t l  t -  c l .t arrll ( r r r .  t U
1 6 0 1 6 0 ( i 7 . 5 i l ( ) t c  6 6 4 l (, ,401v rt,r ,1t-.
16 '1 t o  I [.r1 t,r- b�t.'Av . 'ro ? 4nZJ 1 1  \ ;
t o z t a z tr,' i. ?V -1,1 .4t + i t . 4 t , (/ tu4tl 7 7  . 7 ' t
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No.  686-50 Cl ient Windward  Env i ronmenta l Investigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


Bk r . Pan Tare wt
(mg)


Dry tota l  wt  (mg) no


weiohed


put  in to
pans- in i t ia  l s


Ash weight
( m o )2


63 63 t " + .  D i L f . t \ 4 r *  C ' ) t- ,itu714 ,4  .  
' i 11


64 64 ( 1 3 .  1 ) Qtt ,ttl l t j  + t + ltu*t 1 1 4  .  . l u


65 65 L ' ] .  t  a 41 .+6 7 7 . 1 t , . a 1/,{tlll 1 r .V t ,
66 66 ] 7  t ' L l t { r .Z t ?,r-. t t /o /tt Ai


'-l 
J 7 L ^


67 67 1 1  r ) I  ()3,- l? f t J l r . ' t C b 4n/.h/ { t t , 7 2 -


6B 6B Q, i .  t ,  + I I c)..|f,| 7 a a n,'L-1il


69 69 t a t . ' t ( ct5 bq t i 5 . t ,  z I 1Y//rr/ !'.il LL


70 70 '15.  UI l c tb ' ;4 l 0 t t ' , ' 1 7 I *.t ? t 1 ' t . 7 r


7 1 7 1 i l  / 7 t t ro r .5G |  ( , i L y I ? 4t+ff ri f . f


72 72 (i4 ?+ r c * f . q 5 7 1 t q "K/t7
( ;  g I  t .


73 73 ( tz ++ io().  l" i /  C L ,  / ' + g 1.tt2 / ' r - 1 . ' r  I


74 1 7 4 (tL . )-z I (r}. >.ltt & z 4r" .r14 A lH", 't'. t 1
7 5 75 ' 1  l .  o a l t ,5 ' i t l q 4(, 7 7,tr1,t / ; l


76 76 ( i 5  0 l t e l r . ? .1 t  , t .  L  ) - , 7 .4t*7 t i v ,  io  4


7 7 77 t , ' t  5 5 +-(-D(L 7 1  " 4
e
o &41 , ' t . l +


7B 7B I J q 7 . 3 + t i ?  z t /O ,i",.hj g i . ? a


79 79 ( t  + h n r ()ti . -t''t /  r,7 To a ,4'.'rt/ t  fru,


BO BO t i 9  " a r 'r9 ?L lL { t  71 io 444a


B1 B1 l .  l - L \ t>L1^ t:t /)(^t. '1'", / o 4'iwtl \ . e  , t


B2 B2 L  t . , +  L n 7 , t L
' 11 + ) /e 4'r/ryl ?c r [,.


1 8 3 83 L ?-r r oq ccl |  , -  t . . ' l ( /e /%2f /i'1


B4 B4 2 . + 7 l o 5 .  t ? - !  L, t ; .  0( /0 /fr4r, ( rL-. i 
-L


B5 B5 I  r . 7 I c? clL I Ll-. ?,o /a ,rt4rl f l t ' .  3 i


B6 B6 ?'+ a+ q z..tu ' i  
5 ,  t t ' t t /A ,.. , a


B7 B7 ( t 7 . r l I r  O t . L 5 I C I  , 5 L I olttt "] r- 7; r,


BB BB , )  i t I DP, 15 /  a h . a r I 4,L,tl ar '1


B9 B9 lL:. t 1 , a a . 7 c / Q  l - . t z 7 /tt/r?' ( l t l  .  t "  L


90 90 '?,rl I L q 2 .  t L <t ( ' , t l 7 !1 i


9 1 9 1 4 t . r . t rc?. r lz- o7. l , .s /0 4t;Di l a L  L : l


92 92 ? , \  t t Q A . I L ' ]7 .  t " I ? 44Ltti f ) r \)_
93 93 t l L w I  t )5 .49 L+f) 7 .1,'r/r'rrl tl.tt t C ,


94 94 t"q q?, b./'i ti a'
I |rfin t " . L ; . 4 L


95 1 9 5 i:J i 3c L l h  5 t "ik, f ,;., I WuA, \ 2 .  t - r
96 96 t+ L(" q , , ,  r ' ( t t .  t S 4 wdlA \ ' 1 ,  r , 1 1


97 97 tfia 7'Y, Qh.2x ; ,- l?-, L" ( vtJl? tlr l. r-,1 L,


9 8 9B 1 1  < a t I DO.itk' I  t-  Lr, t , i la huZ or1 ,+-r


99 99 < '1L .  \  + I  l a  - q ( l 1 L . / o V4LU ,a\1;,  l ta


00 200 f?,'{ . lr'"1 q5.ct+ L i  ! i ! t u
"1 >,]u2 b 1 ,  b z


0 1 0 1 ! , t - , .  tU I  q . 0 l ! {.)l t ) . t /o v44 t2 . 1 1 .  4 f 1
02 ao2 tJ t .  F ,  r r t;4 tjt t  t  t t . 1 ? /D Ytt2 . t + . . - i t


203 203 4( '  r , ) Qci 54 ct{t q) 7 a4{-12 L ] 5  .  t a
o4 -04 {1O, t' I 4ct +3 ,-l(t . ttC q Vu.Q 4  L , , r a


205 0 5 t i  1,  t 'T l o 3 .  V \ /  L\] .  : 'U, /e Yx-t/Z t t r :  P { '
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO NAS-XXX-CT4b
C H I R O N O M U S  D I L U T U S  1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-50 C l ien t Windward  Env i ronmenta l Investigator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatures,  s tandard weights,etc


B k r Pan Tare wt
(ms)


Dry tota l  wt  (mg) n o .


we iqhed


put  In to


pans- in  i t ia ls


Ash welght
(mg.)2


206 206 Fi i .  t , i (rq. .7 5 o/i (r 4 t4 /ht/rY t : i Z . - t  i ,


207 207 F',k. 1r" c i h  4 G t i h  q u ? zr1,?fl + ( +


208 208 / l t 1 t n l tr ,? f u l tld! /o a4r',4tl q l  c : ,


209 209 t+. {t \ 4 h. u'F', clt tt5 7 4,1//14^


214 210 ttl , 1+ q q . 4 v (11 .  + * I ott :llt
cr t ,-, ' i


211 2 1 1 t,4 
't7 t l 6  t T t i 9  t + /ll


, .  1
4rvl+t b+.  t1


z t z 2 1 2 44. r:,L I t 3 "  c * I  l7s, L' t) /t) 4tn l e ' ) . \ , / ,


213 213 I t .  L+ I  Ab .ZL I t t : , t T /0 4.t-41 I  l t : _  a {


2 1 4 2 1 4 1r '  7) I t 4  4 1 " t  c 4 .  ) l ./ ,a/lal
(1'q <


2 1 5 2 1 5 , 1 + . l T t  tc .  ; lu* t c ,  \ f t /4 a*+4 f ' , (  ;  i - t  'J


z t o 216 t r ' ;  i 4 l t o . z t i l t , . u ' T ? 4,*/fl4 Y, l -  )L


2 1 7 L t l +l-, r a 1  l ? / c 5 . r ' f 2 /rt/r^ i 1  c .  | t ' r


218 218 I  1 . . 6 5 rol  f t ' ' ) I rt ), fl,l { e-tt1
.-,: *


219 219 f: ) t:4 c14 ++ ( l z I -.frf
' . ' , t - :  


5L


220 220 ?N1 LT, q1 .3q ( ) ' t .  1 ' , /a 4*tt4 Llz. , Vp


2 2 1 221 ,,.^ 
|n 7c' l{oL,. €t I  u t . + ' L . ./


7!/ 4r'1
tl


222 222 , i 4  r + rnx. 14fi | ()f, ?,-l /e N-'>r t ' 1


223 223 t  c . :L  uL l 'L' . +) l : '  I 0 4t/zy, I cri 115


224 224 t't/. 4L, lCc : .17 / o t t  " i z 7 ,+tt4 ' > r ! .  \  t


225 225 i,"l . + '1 ( ta i tc t
( l  b . r i ' f /a .E'r, i ' ' \ : , . ; ,5


226 Z Z O ?.\" . a /- t o t  b q t  C 1 . 5 4 rc7 A.a t .  { 1 3 _ ,


227 227 (l {,. };}, q7 zL ' t l:, J- 44.tll
( ' i  r .  t i  L


228 2 2 8 a,t- 9t,. I tr ;J etl L !, 7 u/-a*t t"k. l, ' : l
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C H I R O N O N / U S  D I L U T U S  , 1 O - D A Y  S O L I D  P H A S E  S E D I M E N T  T E S T


Test  No 686-50 Cl ienl Windward  Env i ronmenta l Invest igator


WEIGHING DATA SHEET


See page for  in format ion on dry ing t imes and temperatL l res,  s tandard weights,etc


B k r Pan Tare wl
(mg)


Drv tota l  wt .  (mq) n o .


we ighed


pu l  I n t o


pa  ns - i n  i t i a l s


Ash weight
(mo)1 2


249 249 31, zs .7b. Tcl ? 2/-.U4 i '/i. ,, ,(,
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RAW DATA D IV IDER PAGE
Test  No.  686-50


AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS







Resul t
Samp le
descr ipt ion


Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Salicylate Method (SOP #54921


Di lut ion NH3-N Sal in i ty
factor OD6ss (mg/L) pH (ppt)


B Iank
1 .0  mg /L  NH3-N  S td .
3 0 mg/L NH3-N Std.
6 .0  mg /L  NHs-N  S td
'10.0 mg/L NH3-N Std


3 0 mg/L spike
3 .0  mg /L  sp i ke  dup l .


5 0 mg/L 2nd source


1 .  1508G (Con t ro l )
2 1465G (LW3-G785)
3 1466G (LW3-G786)
4.  1475G (LW3-G788)
5.  1476G (LW3-G787)
6.  1491G (LW3-G740)
7 .  14e2G (LW3-G741)
8  1493G (LW3-G745)
9 1494G (LW3-G656)
10 1495G (LW3-G744)
11 .  1496G (LW3-G675)
12.  1497G (LW3-G672)
13 1s09G (LW3-G767)
14  ' 15 '10G (LW3-G769)
1 5  1 5 1 1 G  ( L W 3 - G 7 7 2 )
16.  1512G (LW3-G775)
17  1513G (LW3-G670)
18  1514G (LW3-G684-1 )
19  15 .15G (LW3-G746)
20  1  s16G (LW3-G750)
21  1517G (LW3-G751)
22 .  1518G (LW3-G752)
2 3  1 5 1 9 G  ( L W 3 - G 7 5 5 )
24. 1520G (LW3-G763)
25.  1521G (LW3-G766)
26 1522G (LW3-G756)
27  1526G (LW3-G613)
28.  1527G (LW3-G776)
29 1528G (LW3-G777)
30. 1529G (LW3-G778)
31 1s30G (LW3-G779)
32 .  153 '1G (LW3-G780)
33 1532G (LW3-G781)
34 .
3 5
36


0 . 1 2 2  1  0 0
0 .342  3 .00
0 .652  6 .00
1  . 1  0 0  1  0 . 0 0


0  336  3 .05
0 .334  3 .04


0 .542  4  93


0 .030  ' 1 .36


0.221 10.Q4
0 .093  4 .23
0 . 0 1 4  0 . 6 4
0 .089  4 .04
0 . 1 4 7  6 . 6 8
0  1 3 9  6 . 3 2
0120  5 .45
0 1 9 7  8 . 9 5
0 . 1 8 1  8 . 2 3
0 .053  2 .41
0 . 1 1 7  5 . 3 2
0 . 1 0 6  4 . 8 2
0  1 5 5  7 . 0 4
0 . 1 7 1  7 . 7 7
0 . 1 6 0  7 . 2 7
0 . 0 3 0  1 . 3 6
0 . 1 3 0  5 . 9 1
0 .1  66  7  . 54
0 . ' 151  6  86
0 . 1 1 0  5 . 0 0
0 . 1 6 8  7  6 3
0 . 1 3 0  5 . 9 1
0 .246  11 .18
0 .065  2 .95
0  1  1 5  5 . 2 3
0 . 1 1 4  5 . ' l  I
0 .052  2 .36
0.021 0.95
0 .008  ND
0 .026  I  18
0  081  3 .68
0 .085  3 .86


5
5
6


E


5
5
5
5
5
5
5
6


5
5


5
q


5
q


5


5
5
5
q


5
5
5
5
5


q


6


2 0 0  4 ! 0  8 o a


Report ing l imi t  (mg/L)  = 0.5


RecoverY (%) = 101 .5
Precis ion (RPD) = 0.60
2nd qorrrr:e /o/"\ = 98 5v v  


\  
/ v /


Samp le  vo lume  (m l ) :  0 .10
Dilution factor 5


Sample Set  Descr ipt ion:
Proj No : P686-49 & -50


Test  Day:  homogenized sediment
Species: n/a


Sediment porewaters


NH3-N standard-  RICCA Lot  No 1607279
NH3-N 2nd source-  RICCA Lot  No 1708A20


Analyst :
Date analysed:


r ( -U


12t6t07


SOP No .  5492 Northwestern Aquatic Sciences
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Total  Ammonia-N in Sediment Pore Water:  Computat ion Worksheet
Salicylate Method (SOP #5492).


Result


33  1532G (LW3-G781)
J 4 .


35
36.


. - : ' - . L  1 . 0 0
' jq- 3 00


6 0 0
- <--,J u


r u  u 0
l , l
. ' ) '?  /


.  > ' \ >


.  t?Lr
- \-Ll "*


c  .  u  ) \ /
c  :  + l
v v


5  - J q 3
q  ' i L /v  v '


e  1 4
r  _ w !  I


5 - /'1'l
E ,  r 7 4
5  -  l L x
5  i  1 ' l
c  r t i
J  , '


r  \ l  ) )


E  t 4
J  - - t t  I


5  r 0 ( -
5  / \  \
V  


. I  J J


5  , t i l
5  _ /  c .  I


5  '  ) u


5  r l . l


5  .  / 6 <
-  < . ' l
\  r  t ,


5  l t t o
5  - /  L " (
-  l - )  \
h  r  . . u
v )


5  .  i c t (
5  .  . ; t " \
5  .  i i f
5  .  / t 4


5  .  Oat ' -
q . t
r  f .
c -  { , l r  1.


5  . ; r  G


3  - v l  t


5  . . ; c ,


Report ing l imrt  (mg/L)  = 0.5


r l r  f a f  i a :  i a i a


'.qrL nnrmonra N


#VALUEI
#VALUEI
#VALUEI


RSC
12t6t2007


Sample Di lut ion NHa-N Sal ini tY
ggsc,ription factor ODoss (mglL) pH (ppt)


B lank
1.0  mg/L  NH3-N Std
3 .0  mg/L  NH3-N Std
6 0 mg/L NH3-N Std
10 0  mg/L  NH: -N Std


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l


5.0 mg/L 2nd source


1.  1508G (Cont ro l )
2 .  146sG (LW3-G785)
3 1466G (LW3-G786)
4. 1475G (LW3-G788)
5. 1476G (LW3-G787)
6 .  1491G (LW3-G740)
7 1492G (LW3-G741)
8. 1493G (LW3-G745)
s 1494G (LW3-G656)
10 1495G (LW3-G744)
11.  149EG (LW3-G675)
12. 1497G (LW3-G672)
13 1509G (LW3-G767)
14 1510G (LW3-G769)
1 5  ' 1 5 ' 1 1 G  ( L W 3 - G 7 7 2 )
16. 1512G (LW3-G775)
17.  1513G (LW3-G670)
18.  1514G(LW3-G684-1)
19 .  1515G (LW3-G746)
20.  1516G (LW3-G750)
2 1 .  1 5 1 7 G ( L W 3 - G 7 5 1 )
22.  15 '1BG (LW3-G752)
23 ' r519G (LW3-G755)
24.  1520G (LW3-G763)
25. 1521G (LW3-G766)
26 1522G (LW3-G756)
27 .  1526G (LW3-G613)
28. 1527G (LW3-G776)
29. 1528G (LW3-G777)
30 1529G (LW3-G778)
3'1 '1530G (LW3-G779)
32.  1531G (LW3-G780)


- V


v
1


t - ,u . )


)


-.)


Sample  vo lume (ml ) :  0 .10
Di lut ion factor 5


Sample Set DescriPt ion:
Proj  No.:  P686-49 & -50


Test Day homogenized sediment
Species: n/a


Sediment porewaters


NH3-N standard- RICCA Lot No. 1607279
NH3-N 2nd source- RICCA Lot No. 1708420


Recovery (%) =
Prec is ion  (RPP;  =


2nd source (%) =


Analyst:
Date analysed:


\


,-i:L:t..:.:.ti-


SOP No. 5492 Northwestern Aquat ic Sciences
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Total  Ammonia-N in Water:  Computat ion Worksheet
Salicylate Method (SOP #54921


Result
Sample Di lu t ion NHs-N
descript ion factor ODoss (mg/L)


Standard  Curve


I  0 mg/L NH:-N Std
3 .0  mg/L  NH: -N Std .
6 0 mg/L NHs-N Std.
10 .0  mg/L  NHs-N Std .


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l .


5.0 mg/L 2nd source


0 1 0 8  1 0 0
0.314 3  00
0.648 6 00
1 . 1 0 0  1 0  0 0


1
2


.+.


5 .
6 .
7 .
8 .
Y .


1 0 .
1 1
1 2 .
'13.
4 A
t + .


' 15 .


1 6 .
1 7 .
1 8
1 9
20
2 1
z z .


23.
24.


z o .


27.
28
29.
30 .
3 1
32.


J.+ .


35
36.


1
1 9
2 5
35
52
56
67
t 5


9 1
98
1 0 8
120
4 1 1


128
1 3 0


1 ? 7


t 4 0


t o J


1 7 1
'180


181
182
1 9 0
194
204
208
2 1 2
213
236
247
253
z o 3


1
1
1
1
1
1
1
I
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
I


0.321
0 .314


0.525


0 085
0.000
0.053
0 . 0 1 1
0.020
0.000
0.034
0 068
0.044
0.020
0.000
0.027
0.072
0.020
0.048
0.049
0.05 1
0.037
0  0 1 0
0 008
0 029
0 040
0 038
0.007
0.030
0 032
0 039
0 028
0.049
0 .027
0.004
0 .0 '18
0.036


2 9 4
2 . 8 8


4 8 1


0 . 7 8
N D


0 4 9
0 . 1 0
0 . 1 B
N D


0 3 1
0 6 2
0 4 0
0 . 1 8
N D


0 2 5
0 6 6
0 . 1 8
0 4 4
0.45
0 4 7
0.34
N D
N D


0 . 2 7
0 3 7
0 . 3 5
N D


0.27
0.29
0 . 3 6
0.26
0 4 5
0 . 2 5
N D


0 . 1 6
0 . 3 3


r 0 0  2 0 c  . 0 0  5 0 0  ! 0 c  r 0 c 0  1 2 m


m9/L  ammonia  N


Report ing l imi t  (mg/L)  = 0 1


Recovery (%) =


Prec is ion  (RPD)  =


2nd source  (%)  =


9 6 9
2 . 2 0
96.2


S a m p l e  v o l u m e  ( m l ) :  0 . 5 0
Di lut ion factor 1


Sample Set Descript ion:
Test No.:  686-50
Test Day: 0 (12-7-07)
Species Chironomus


Overlying water


NH3-N standard- RICCA Lot No. 1607279
NH3-N 2nd source- RICCA Lot No 1708420


Analyst:
Date analysed


l
, .  ( - . .
' l r '  !


R S C  " \


12 t10 t2007


SOP No 5492 Northwestern Aq uat ic Sciences
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Total  Ammonia-N in Water:  Computat ion Worksheet
Salicylate Method (SOP #5492)


Result
Sample Di lu t ion N H s - N
descript ion factor ODass 1mg/L)
B lank


Standard  Curue


. 2AA


1.0  mg/L  NHs-N Std .
3.0 mg/L NHg-N Std
6 .0  mg/L  NHs-N Std .
10 .0  mg/L  NHs-N Std .


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l .


5.0 mg/L 2nd source


r J f  1 . 0 0


1 .
2 .


4 .
5 .
6 .
7
8
I


1 0 .
1 1 .
1 2 .


4 AI T .


1 5 .
t o .


1 7 .
'18 .
'19


20.
2 1 .
z z .


23
24
2 5
26
2 7 .
28.
z J .


30.
J t .


33
34.
35 .
36 .


1
1 9
Z J


35
52
56
67
73
9'1
9B
1 0 8
120
1 2 1
128
'130


l J o


137
146
I O J


1 7 1
1 8 0
1 8 1
182
1 9 0
194
204
208
2 1 2
z  t J


236
247
253
263


1
1
1
1
1
I
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1


(  t r i  ?  n n
-  ) '  !


"L4 l '  6  oo
/  , t 1  i n  n n
l - t v  r v . v v


. i  i - (


i .  t \ {


. . . i  L >


" r \ . )


,  . ) . J


r . !


J ] - D


' ar.a


0 r00


0 200


Report ing l imi t  (mg/L)  = 0 1


RecoverY (%) = #VALUEI
Precision (RPD) = #VALUEI
2nd source  (%)  =  #VALUEI


Sample  vo lume (ml ) .  0 .50
Di lut ion factor 1


Sample Set Descript ion:
Test No 686-50
Test  Day .  O (12-7-07)
Specres: Chironomus


A r r o r l r r i n n  r l r e i o r


, .  r - 1


' :  \ t  ( l


, ' 4


l , :


_ , ' ( - "


NH3-N s tandard-  RICCA Lot  No.  1607279
NH3-N 2nd source- RICCA Lot No. 1708420


Analyst
Date analysed:


RSC
12t10t2007


SOP No. 5492 Northwestern Aq uatic Sciences
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Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #54921


Result
Sample Di lu t ion NHg-N


descrrpt ion factor OD655 (mg/L)


B l a n k


Standard  Curve


'1.0 mg/L NHs-N Std
3 .0  mg/L  NHg-N Std .
6.0 mg/L NHo-N Std.
'10.0 mg/L NH3-N Std


3.0 mg/L spike
3.0  mg/L  sp ike  dup l .


5 0 mg/L 2nd source


1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1


0 130 '1  .00
0.350 3 .00
0.672 6 .00
1 . 2 0 0  1 0 . 0 0


0.347 2.94
0.340 2 .88


0 . 5 5 5  4 . 7 0


o


4


t


+ .


o .
-7


t t .


Y .
'1 n


1 1 .
1 2 .
4 1 .


1 4 .
,1 q


1 7 .
l a


l o


20.
2 1 .
z z .


z J .


24


z o .
1-7


28.
z v .
2 n


? 1


34.
? 6


JO.


1
'19


25
3 5
52
56
67


9 1
9B
1 0 8
120
121
128
'130


t J o


137
146
1 6 3
1 7 1
1 8 0
' 1 8 1


182
1 9 0
194
204
208
2 1 2
213
z J o


247
253
zoJ


0 .073
0 040
0 .053
0.024
0  031
0.023
0 .041
0 050
0 .051
0 035
0 .031
0.037
0.05 '1
0.028
0"048
0.042
0.040
0.037
0.026
0.022
0.037
0.034
0.027
0.029
0 042
0.038
0.042
0.033
0.04 1
0 . 0 1 8
0.028
0.034
0.037


0.62
0 3 4
0.45
0 2 0
0.26
0 . 1 9
0 . 3 5
0.42
0 4 3
0 . 3 0
0.26
0 3 1
0.43
0.24
0 . 4 1
0 3 6
0 3 4
0 3 1
0 . 2 2
0 '19


0 3 1
0 2 9
0 2 3
0 . 2 5
0 3 6
0 . 3 2


0 . 2 8
0 . 3 5
0 1 5
0 2 4
0 . 2 9
0 3 1


Report ing l imi t  (mg/L)  = 0 1


Recovery (%) =


Prec is ion  (RPO;  =


2nd source  (%)  =


97 .0
2.04
9 4 1


Sample  vo lume (ml ) :  0 .50
Di lut ion factor 1


Sample Set Descript ion:
Test No. 686-50
Test Day: 10 (12-17-07)
Species Chironomus


Overlying water


NH3-N standard- RICCA Lot No 1607279
NH3-N 2nd source- RICCA Lot No. 1708420


Analyst:
Date analysed.


RSC \ ggt
1211712007


SOP No. 5492 Northwestern Aq uat ic Sciences
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Total  Ammonia-N in Water:  Computat ion Worksheet
Salicylate Method (SOP #54921


Result
Sample
descript ion


Di lu t ion  NHa-N
factor ODoss (mg/L)


Standard  Curue


Blank
1.0  mg/L  NH3-N Std .
3.0 mg/L NHo-N Std
6 0 mg/L NHs-N Std.
10 .0  mg/L  NH: -N Std .


3 .0  mg/L  sp ike
3.0  mg/L  sp ike  dup l .


5 0 mg/L 2nd source


i j J  1 . 0 0
":1::! :/ 3 oo
* \ - ' /  - '  


6 o o
I " ' t , '  10 00
' iui 


-l
, ,r" i0


. i  t  >


, r m


a 800


3  0 6 0 0
o


1 .
a
Z .


3 .
4 .
6


6
7
d .


9 .
1 0 .
1 1 .
1 2
1 3 .
1 4 .
1 5 .
t o .


1 7
1 8
1 9 .
2 0
, 1


z a .


2 3
r > A


2 5 .
26 .
27 .
z o .


2 9 .
30 .


32
J J .


34.
35 .
36 .


1
1 9
2 5
3 5


56
6 7


9 1
98
1 0 8
1 2 0
1 2 1
128
'130


1 3 6
l J  r /


146
t o J


1 7 1
1 8 0
1 8 1
182
1 9 0
194
204
208
2 1 2
213
236
247
253


1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1


Report ing l imit  (mg/L) = 0.1


Recovery (%) = #VALUEI
Prec is ion  (RPD)  =  #VALUEI
2nd source  1%;  =  #VALUE!


Sample  vo lume (ml ) :
Di lut ion factor


Sample Set Descript ion:
Test No.:  686-50
Test Day: 10 (12-17-07)
Species: Chironomus


Overlying water


0.50
1


NH3-N s tandard-  RICCA Lot  No.  1607279
NH3-N 2nd source- RICCA Lot No 1708420


Analyst.
Date analysed:


RSC
12t17 t2007


SOP No. 5492 Northwestern Aquat ic Sciences
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Test Number: P686-50 Freshwater  Sediment  Test
1 0-Day Chironomus d i lu tL:s


Water Qual i ty Data
water


BKR SMPL DESCRIP
1508G Contro l 7 .2  1 .4


6.5 t  O.O
o.o i  q.z
6.8 


'  
0.6


6 s  + b
^ ;  t  n -o . o  I  o . /
6 .5  6 .3


.  o o  ,  5 5
6.5 9.0
b.b  o .z
6 . 9  2 . 4


6.7  5 .3
'  61  4 .8


6 .6  :  t .o
6 .5  


'  l .g
o.o 7.3
7 . 2  1 . 4
6 .6  5 .9


'  6 .7  7 .5
'  


6 .8  6 .9
o .  I  c . u
a. l  '  7 .6


; ^o .  I  c .Y
6 .6  11 .2
o.a a.o: a.1 s.2
6. i  5 .2
6 .9  1  2 .4


1465G LW3-G785
1466G LW3-G786
1475G LW3-G788
1476G LW3-G787
1491G LW3-G740
14g2G LW3-G74'�|
1493G LW3-G745
14g4G LW3-G656
1495G LW3-G744
1496G LW3-G675
1497G LW3-G672
1509G LW3-G767
1510G LW3-G769
1511G LW3-G772
1512G LW3-G775
t st gG LW3-G670
1514G LW3-G684-1
1515G LW3-G746
1516G LW3-G750
1517G LW3-G751
1518G LW3-G752
1519G LW3-G755
1520G LW3-G763


1,1s21,G LW3-c766
1522G LW3-G756
1526G LW3-G613
1527G LW3-G776
1528G LW3-G777
1529G LW3-G778
1530G LW3-G779
1531G LW3-G780
1532G LW3-G781


7 . 1  1 . 0
7.a to.s
6 . 8  1 . 2
6 .8  t  3 .7
6 e  i  a s


CLIENT
Drscntp REPL DAY N H 3  H


LW3-G763 I 0
0
n
0
0
I
0
0
0
0
0
0
0
0
\J


0
0


2 2 2
2 2 2
22.3
22.2
2 2 . 1
22.0
22.2
2 2 . 1
22.4
2 2 5
22.4
22.5
22.3
22.2
z z .  I


2 2 . 0 i
2 2 1


7 . 0
7 . 1
6 . 8
t . z


7.0


7 . 1
7 .2
7 . 0
I . Z


7.2
t . J


t . o


7.4
7 .4
7 .3
7 . 5


170
1 6 0
t 0 3


1 5 0
1 5 0
140
230
1 8 0
1 6 0
145
145
145
1 9 0
1 5 0
1 5 5
1 5 0
i 6 0


6 . 5  0 B
6 .9  <0  1
6 9  0 5
6 . 9  0 1
6 . 8  0 2
6 I  < 0 . 1
6 . 9  0 3
6 9  0 . 6
6 9  0 4
6 . 9  A 2
7 0  < 0  1
7 0  0 3
7  0  0 7
7 . 0  0 2
6 .9  0 .4
6 . 9  0 5
6 . 9  0 5


OU


5'1
60
5 1
c l


43
5 1
60
5 1
5 1
5 1
5 1
5 1
60
5 1
5 1
60


LW3-G670 8
LW3-G775 8
LW3-G776 8
LW3-G781 8
LW3-G788 , 6
LW3-G741 8
LW3-G785 8
LW3-G769 8
LW3-G787 8
LW3-G778 8
LW3-G786 8
LW3-G656 8
LW3-G613 8
LW3-G746 8
lwe-czsz 8
LW3-G744 8


40
; ;
E d


;^


40
30
2n


5U


5U
qn


Ove
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Test  Number:  P686-50 Freshwater  Sediment  Test
1 0-Day Chironomus d i lu tus


146 1522G
1 6 3  1 5 3 0 G
171  1496G
180  1493G
1 8 1  1 5 1 6 G
182 1514G
1 9 0  1 5 0 8 G
194 1517G
204 1497G
2 0 8  1 5 1 9 G
212 1509G
2 1 3  1 5 1 1 G
2 3 6  1 5 3 1 G
247 1528G
253 1521G
263 1491G


1 1 520G
1 9  1 5 1 3 G
z 3  l c  l z u


35 1527G
J Z  I  S J Z \ )


56 1475G
67 1492G
7 3 ' 1 4 6 5 G
9 1  1 5 1 0 G
98 1476G
1 0 8  1 5 2 9 G
120 1466G
121 1494G
128 1526G
1 3 0  1 5 1 5 G
1 3 6  1 5 1 8 G
137 1495G
146 1522G
1 6 3  1 5 3 0 G
171 1496G
1 8 0  1 4 9 3 G
1 8 1  1 5 1 6 G
182 1514G
1 9 0  1 5 0 8 G
194 1517G
204 1497G
2 0 8  1 5 1 9 G
212 1509G
213  1511G
2 3 6  1 s 3 1 G
247 1528G
I J J  I C Z  I \ J


263 1491G
1 1520G
1 9  1 5 1 3 G
25 1512G
J 3  t S Z t W


3 2  I C J Z \ J


56 1475G
67 1492G
73  1465G


LW3-G756
LW3-G779
LW3-G675
LW3-G745
LW3-G750


LW3-G684-1
Contro l


LW3-G751
LW3-G672
LW3-G755
LW3-G767
LW3-G772
LW3.G7BO
LW3-G777
LW3-G766
LW3-G740
LW3-G763
LW3-G670
LW3-G775
LW3-G776
LW3-G781
LW3-G788
LW3-G741
LW3-G785
LW3-G769
LW3_G787
LW3-G778
LW3-G786
LW3-G656
LW3-G613
LW3-G746
LW3-G752
LW3-G744
lW3,G756
LW3-G779
LW3-G675
LW3-G745
LW3-G750


LW3-G684-1
Contro l


LW3-G751
LW3-G672
LW3-G755
LW3-G767
LW3-G772
LW3-G7BO
LW3-G777
LW3-G766
LW3-G740
tw3 G763
LW3-G070
LW3-G775
LW3-G776
LW3.G7B1
LW3-G788
LW3-G741
LW3-G785


0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2


z z .  I


22.2
a a I


a a 4


2 2 . 1
2 2 . 1
2 2 0
2 2 . 1
22.2
22.0
2 2 . 1
2 2 . 0
2 2 . 1
22.4
2 2 . 5
22.4
2 2 . 8
22.8
2 2 . 8
22.8
22.6
22.7
22.7
z z . o
22.9
23.0
2 3 1
2 3 . 1
2 3 . 0
2 2 . 8
22.7
22.7
22.8
22.8
2 2 9
2 2 . 7
228
2 2 . 8
22.7
z z . o
22.7
22.8
22.7
22.7
2 2 . 7
2 2 . 7
2 2 . 8
22.9
22.9
2 3 . 0
2 3 . 1
2 3 . 1
2 3 . 0
22.9
22.9
2 2 . 9
2 2 9


7 . 5
7 .4
7 . 5
7 8
/ . o


7 . 4
7 .2
7 5
7 3
7 .4
7 8
7 6
7 . 4
7 6
6 8
7 .2
5 . 2
6 . 3
6 5
6 . 9
7 .6
6 4
6 . 8
6 .2
6 6
o . J


6 6
6 5
7 3
6 2
o .  l


6 . 2
6 . 0
5 . 2
6 6
6 8
6 6
6 4
6 5
6 .6
5 . 5
o . J


5 . 3
6 . 2
6 6
6 5
6 .4
6 3
5 . 9
o .  l


6 5
6 1
6 . 9
7 . 1
7 . 0
6 6
6 . 7


1 5 5
145
1 5 0
1 5 0
1 6 0
1 6 0
1 8 5
1 5 0
1 5 0
'155


1 6 0
1 6 5
145
145
1 6 5
1 5 5


6.8  0 .3
6 .8  <0 .1
6 . 8  < 0 . 1
6 . 8  0 . 3
6 .4  0 .4
6 .8  0 .4
7  . 1  < 0 . 1
7 .0  0 .3
7 .0  0 .3
7 .0  0 .4
7 .0  0 .3
6 .9  0 .5
7 . 0  0 . 3
7 .0  <0  1
6 .6  0 .2
o .  /  u . J


51 40
86 40
51 40
51 30
43 40
51 50
34 30
51 40
43 40
60 40
51 50
51 55
51 40
60 30
60 50
51 40
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9 1  1 5 1 0 G
98 1476G
1 0 8  1 5 2 9 G
120 1466G
121 1494G
128 1526G
1 3 0  1 5 ' 1 5 G
1 3 6  1 5 1 8 G
137 1495G
146 1522G
1 6 3  1 5 3 0 G
171  1496G
1 8 0  1 4 9 3 G
1 8 1  1 5 1 6 G
182 1514G
1 90 1 508G
194 1517G
204 1497G
2 0 8  1 5 1 9 G
212 1509G
213  151 lG
236  153 ' lG
247 1528G
253 1521G
263 1491G


1 1520G
1 9  1 5 1 3 G
25 1512G
35 1527G
. Z  I J J Z U


56 1475G
67 1492G
73  1465G
9 1  1 5 1 0 G
98 1476G
1 0 8  1 5 2 9 G
120 1466G
121 1494G
128 1526G
1 3 0  1 5 1 5 G
1 3 6  1 5 1 8 G
1 3 7  1 4 9 5 G
146  1522G
1 6 3  1 5 3 0 G
171 1496G
1 8 0  1 4 9 3 G
1 8 1  1 5 1 6 G
182 1514G
1 9 0  1 5 0 8 G
194 1517G
204 1497G
2 0 8  1 s 1 9 G
212 1509G
213  1511G
2 3 6  1 5 3 1 G
247 1528G
I J J  t S Z t U


LW3-G769
LW3-G787
LW3-G778
LW3-G786
LW3-G656
LW3-G613
LW3-G746
LW3-G752
LW3-G744
LW3-G756
LW3-G779
LW3-G675
LW3-G745
LW3-G750


LW3-G684-1
Contro l


LW3-G751
LW3-G672
LW3-G755
LW3-G767
LW3-G772
LW3-G780
LW3-G777
LW3-G766
LW3-G740
LW3-G763
LW3-G670
LW3-G775
LW3-G776
LW3-G781
LW3-G788
LW3-G741
LW3-G785
LW3-G769
LW3-G787
LW3-G778
LW3-G786
LW3-G656
LW3-G613
LW3-G746
LW3-G752
LW3-G744
LW3-G756
LW3-G779
LW3-G675
LW3-G745
LW3-G750


LW3-G684-1
Contro l


LW3-G751
LW3-G672
LW3-G755
LW3-G767
LW3-G772
LW3-G780
LW3-G777
LW3-G706


2 3 1  6 . 8
2 3 . 2  6 . 8
2 3 . 2  6 . 9
23 .2  6 .7
23 .2  7 .0
2 3 1  6 7
23 .0  6 .4
2 2 9  6 1
2 3 0  6 2
23 .0  5  3
2 3 . 0  6  7
23 .0  6  B
2 3 0  6 4
2 2 9  6 5
2 2 . 9  6  3
2 2 . 8  6 . 8
2 2 . 9  5 I
2 3  1  6 . 7
22 .9  5  8
23 .0  6 .5
23 .0  6 .5
23 .0  6  8
2 3 . 1  7 . 2
23 .2  6 .3
l J . t  O . o


2 2 9  5  3
2 2 9  5  0
2 2 I  4 . 9
2 2 9  5  6
2 2 . 7  5  3
2 2 7  5 I
2 2 . 7  5  5
2 2 7  5  3
2 3 1  5 5
2 3 1  5 2
2 3 . 1  5 . 3
231  5 .5
2 2 . 9  6 . 1
22 .7  5 .0
22 .7  4 .8
zz .  t  c . z
2 2 . 6  c . z


2 2 7  3 7
2 2 I  5 . 6
22 .7  5 .6
2 2  7  5 . 1
2 2 I  5 . 4
2 2 . 6  3 . o


2 2 6  5 4
22 .8  5 .0
2 2 I  5 . 8
22 .7  5  0
22 .8  5 .2
2 2 . 8  5 . 1
22 .9  5  4
23 .0  5  9
2 3 1  5 0


Test  Number.  P686-50 Freshwater  Sediment  Test
1 0-Day Chironomus d i lu tus
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263 1491G
1 1520G
1-9  1513G
I 3  I J  I Z ( J


35 1527G
52 1532G
56 1475G
67 1492G
73  1465G
9 1  1 5 1 0 G
98 1476G
108  ' 1529G


120 1466G
121 1494G
128 1526G
1 3 0  1 5 1 5 G
' 1 3 6  1 5 1 8 G
137 1495G
146 1522G
1 6 3  1 5 3 0 G
171  1496G
1 6 0  1 4 9 3 c
1 8 1  1 5 1 6 G
182 1514G
1 9 0  1 5 0 8 G
194 1517G
204 1497G
2 0 8  1 5 1 9 G
2 i 2  1 5 A 9 C
213  151 lG
Z J O  l S J l L l


247 1528G
253 1521G
263 149'1 G


1  1520G
1 9  1 s 1 3 G
25 1512G
J J  I J Z I W


52 1532G
56 1475G
67 1492G
73  1465G
9 1  1 5 1 0 G
98 1476G
1 08 1 529G
120 1466G
121 1494G
128 1526G
1 3 0  1 5 1 5 G
1 3 6  1 5 1 8 G
137 1495G
146  1522G
1 63 1 530G
171 1496G
'180  1493G
1 8 1  1 5 1 6 G
182 1514G


LW3-G740
LW3-G763
LW3-G670
LW3-G775
LW3-G776
LW3-G781
LW3-G788
LW3-G741
LW3-G785
LW3-G769
LW3.G7B7
LW3-G778
LW3.G7B6
LW3-G656
LW3-G613
LW3-G746
LW3-G752
LW3-G744
LW3-G756
LW3-G779
LW3-G675
LW3-G745
LW3-G750


LW3-G684-1
Contro l


LW3-G751
LW3-G672
LW3-G755
LW3-G767
LW3-G772
LW3-G780
LW3-G777
LW3-G766
LW3-G740
LW3-G763
LW3-G670
LW3-G775
LW3-G776
LW3-G781
LW3-G788
LW3-G741
LW3-G785
LW3-G769
LW3-G787
LW3-G778
LW3-G786
LW3-G656
LW3-G613
LW3-G746
LW3-G752
LW3-G744
LW3-G756
LW3-G779
LW3-G675
LW3-G745
LW3-G750


LW3-G684-1


23.0  5 .2
22.8  4 .2
22.8  5  8
22.8  5 .2
22.7  6  2
2 2 . 5  6  0
t z . o  o .  I


2 2 . 7  6 . 4
2 2 7  6  0
22 .9  5  9
2 3 1  6 . 2
23 .0  6  1
2 2 . 9  6  4
2 2 . 9  6  2
2 2  9  5 . 7
2 2 . 8  6  0
2 2 . 8  5  9
2 2 . 8  5  8
2 2 . 8  4  4
2 2 . 7  5 . 8
22 .8  6  1
22 .7  6 .0
2 2 . 8  6 . 3
22 .8  6  2
22 .7  6 .0
22 .7  6 .4
22 .8  6 .2
2 2 . 7  6  0
2 2 8  6 1
22 .8  6  2
2 2 . 7  5  8
2 2 . 9  5  7
2 2 9  6 0
2 2 . 9  6 ' 1
22 .9  5  2
2 2 9  4 9
22 .9  4 .4
2 3 . 1  4 . 9
22 .9  4 .8
22 .8  5 .5
22 .8  4 .8
22 .7  5 .4
23 .0  4 .7
2 3 . 1  4 . 9
2 3 2  5 0
2 3 . 2  4  9
2 2 . 9  5 . 4
2 2 . 8  4 . 2
2 2 . 7  4 . 3
2 2 . 7  4 . 1
2 2 8  4 4
2 2 . 9  4 . 5
2 3 2  5  0
2 3 0  4 8
2 2  8  4 . 7
2 3 . 1  4  6
22 .9  4 .8


Test  Number:  P686-50 Freshwater  Sediment  Test
1 O-Dav Chironomus d i lu tus
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' 190  1508G
194 1517G
204 1497G
2 0 8  1 5 1 9 G
212  1509G
213  1511G
2 3 6  1 5 3 1 G
247 1528G
253 1521G
263 1491G


1 1520G
' 1 9  1 5 1 3 G
z a  t 3  t z u


J J  I J Z I \ )


52 1532G
3 ( )  t 4 l 3 U


67 1492G
73  1465G
9 1  1 5 1 0 G
99 1476G
1 0 8  1 5 2 9 G
120 1466G
121 1494G
128 1526G
1 3 0  1 5 1 5 G
1 3 6  1 5 1 8 G
137 1495G
146 1522G
1 6 3  1 5 3 0 G
171  1496G
180  1493G
1 8 1  1 5 1 6 G
182 1514G
190  ' 1508G


194 1517G
204 1497G
2 0 8  1 5 1 9 G
212 1509G
213 1511G
t J o  t S J t u


247 1528G
I J J  I C Z  I U


263 1491G
1 1520G


1 9  1 5 1 3 G
25 1512G
35 1527G
3 Z  t l J Z \ ,


56 1475G
67 1492G
73  1465G
9 1  1 5 1 0 G
98 1476G
1 0 8  1 5 2 9 G
120 1466G
121 1494G
128 1526G


Contro l
LW3-G751
LW3-G672
LW3-G755
LW3-G767
LW3-G772
LW3-G780
LW3-G777
LW3-G766
LW3-G740
LW3-G763
LW3-G670
LW3-G775
LW3-G776
LW3-G781
LW3.G7B8
LW3-G741
LW3-G785
LW3-G769
LW3-G787
LW3-G778
LW3-G786
LW3-G656
LW3-G613
LW3-G740
LW3-G752
LW3-G744
LW3-G756
LW3-G779
LW3-G675
LW3-G745
LW3-G750


LW3-G684-1
Contro l


LW3-G7sl
LW3-G672
LW3-G755
LW3-G767
LW3-G772
LW3.G7BO
LW3 G777
LW3-G766
LW3-G740
LW3-G763
LW3-G670
LW3-G775
LW3-G776
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APPENDIX  I I I


RAW DATA - REFERENCE TOXICANT TEST







NORTHWESTERN AQUATIC SCI  ENCES PROTOCOL NO NAS-
ACUTE TOXICITY TEST (ALL SPECIES)


"na9 { \' . v  , , 4


I nvestigator i-€' t**1" er'
Tes t  No.  999-2366 C l ren t  QC Test
Tes t  Type ( rangef indrng ide f tn i t i ve) Test Length (hr) 96


Soecies Chirortonttts diltttus


STUDY MANAGEMENT
Cl ien t :  QC tes t
C l ien t ' s  S tudy  Mon i to r


Pro l .  Man. iS tudy  Dt r
6 $


u  J .  l l s s a r r l


L J U  L C > t


Test ing  Labora tory  Nor thwestern  Aquat ic  Sc iences
T ^ ^ +  |  ^ ^ ^ + ; ^ ^  N l ^ , ^ , n n . f  |  ^ h ^ r - f ^ r \ /
I  e 5 L  L U U d L l u l l .  l \ u v v p u  L  L d u u r d t u r y


Laboratory's Study Personnel.


QAOf f rcer  L  K  Nemeth-1 (ft?


Study  Schedu le
T e s t  B e g i n n i n g  t L -  1 - d  +  l 3 ' t o


t L - t l - a  +
Test Ending -14-€*r",  l9 9S


@) ' ' ' "  o  '


TEST MATERIAL
Descr ip t ion  Pot
NAS Sample  No
Date of Col lect ion:
Date of Receipt
Tempera ture  (deg C)
Disso lved oxygen (mg/L)
p H :
Copd uc t iv r ty  (  umhos/cm )
Hardness  (mg/L) .
A lka l in i ty  (mg/L) .
Sa l rn i ty  (pp t )
To ta l  ch lo r ine  (mg/L)
Tota l  ammonra-N ( rng /L)


DILUTION WATER
Descript ion Moderately hard synthet ic water


i la rdness  (mg/L  as  CaCO:) .  1 .  A lka l in i ty  (mg/L  as  CaCOo) :  '2 ,c -


Treatments Aerated > l ' {  hrs


Date  o f  Prepara t ion /Co l lec t ion .  n -LT-L+
Water  Qua l i t y  Cond (umhos l "m; :  ?Z


TEST LOCATION
Test  conducted  in  (c r rc le  one)  room 1
Randomiza t ion  char t :


f o o ^  2 -
. - /


t rai ler water bath other


L O I U I l c ' 2 D 2 . 5 2 . 5 5 q, a c )


'L,> 1 , 2 5 t a f .  i - > L , > p t , 7 5 L L > z v L U


t .  L S f 2 , > Lu l c t p 2 . 5 l a d


5 v , ' L ; 2 , 5 /, i , L ; 5 l C ) 5 " , 5


, c L U . 5 p L L 5 7 c ' r O L L z , > t , z s


/ 2 , 5 L T I C Z C I t , L 5 5


Error  codes .  1 )  Cor rec t ion  o f  handwr l t lng  er ro r
2)  W-r t ten  n  &rong loca t ton  en t ' /  de le ted
3)  wrong da ie  de ie ted .  rep laced w i th  cor rec t  da te  


- r  p :oe  1  o f  I  Rev ised l2_s_014)  Er ror  lound In  measurement ,  measurement  repeated  Page 1  o f  ?







NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-
A C U T E  T O X I C I T Y  T E S T  ( A L L  S P E C I E S )


Test  No 999-2366 C l ten t QC Test Invest igator


TEST ORGANISMS
Specres Chironotnus diluttts


Source :  NAS cu l tu res


Acc l imat ion  Data


Pho tope r i od  du r rng  acc l tma t ton .  t b i ' f  ,  L  i  D


T E S T  P R O C E D U R E S  A N D  C O N D I T I O N S


Test  concent ra t ions  (50% ser ies  recommended) :  20 ,  10 ,  5 ,2 .5 ,  1 .25 ,  0  g lL


Age. 3rd instar
n ^ l ^ , ^ ^ ^ ; r , ^ i .
U d L C  I E U E I V S U .


ud lc


T e m p
( d e q  C )


DO
( m q / L ) O H


Cond.
umnos/cm


Hardness
(mo/L)


A lka l in i ty
(mq/L)


Feed ing Water
cnanqe


l -  Lc  - t zo.  t <5.L 1 . 9 tt:5 Animals fed Tetra Fin
l .  L' t ' i  1 2t>.'t v ,1 1 , 1 lU  e t 5 f +c' and Selenastrum


i l - u 1 - c 7 L t . 1 'f,a, 7 ,G , I  Lr '5 Detai ls recorded on e,
L - , 2  L t ) i  5 a 1 ' a 5


l 6 > Chi ronomid  cu l tu re
2 - 5 - t a t , L a , , t . 5 i 7 0 1 4 4 a data sheets


t 2 ' 1  - c 2 r , a 1J, t 7 , L t L - u  u *  q e +


Mean 2 t "  7 t ' 4 7 , s r b S 4 1 LI I '


S D c,. 'l o. u , l +
( N ) Lr , 5 Z 2_


Test  chamber  30  ml  p las t i c  cups Test  vo lume:  20  ml
R e n l i c a t e s / t r e a l m e n t  1 0 Organ isms/ t rea tment :  10  (1 / rep)
T ^ ^ .  . . - r ^ -  ̂ r ^ ^ ^  ^ .  N o n eI  c 5 t  v v d L U r  u i l d l r 9 c ) . Aerat ion durino test.  None


Feedrng 0  25  ml  Pr ime Trop ica l  F laKes (49 /L)  suspens ion  per  cup on  days  0  and 2


Duratron 24-hr,  49-hr,  96-hr
Beaker  p lacement  S t ra t r f red  randomiza t ion


Test  tempera ture  (deg C) .  23  x  1
Photoper iod .  '16 :8 ,  L :D


M I S C E L L A N E O U S  N O T E S


Test  so l r r t ion  oreoara t ron
Work ing  s tock  D isso lve  109 KCI  c rys ta ls  rn  d t lu t ton  water  and d i lu te  to  500 mL


F i n a l  c o n c  2 0  g l L .


Test concentrat ion KCI working stock ml of di lut ion water
(g /L )  (ml /2OOml)  Per  200 ml


20 200 0


t 1-? -d'? tf 
:tJ I 33


L ) " r  2 5  2 3  j 7 S


1 . 2 5  1 2 . 5  1 8 7  . 5


Page 2 of '+ Revised 12-5-01







\ IORTHWESTERN AQUATIC SCIENCES PROTOCOL NO.  NAS-
ACUTE TOXICITY TEST (ALL SPECIES)


Test  No.  999-2366 C l ien t QC Test


D A I L Y  R E C O R D  S H E E T
0 ( f l  l 7  b | ) c t r t seaKer  ( "C) :  Z7


(  s/L
l e m p .


( d e o  C )
UU


( p p m )
uono.


(umhos/cm) p H
Hardness


(mq/L)
A lka l rn r ty
(mq/L) Comments


1 2 0 2 r . ? v , > i ; ' 1 t l o 7-'i ,i: to
2 .  1 0 . )L  + i , aP t 'z  n  70 '1. 


t
3 . 5 "Z:;-'l g , b ' {  b l o Y C ,
4  2 5 - t 9 , T f,, tp q, i  70 ? .c
5 .  1 2 5 ' 2 b . 7 t. t - L  l t c 1:t
6 . 0 2 7 . t 6"5 4 r c '1.1 (4. q0


Al l  an ima ls  fed  0  25  ml  Te t ra  F in  suspens ion  In i t ia ls  4 . r l


2


R o r k e r  / " C \


Temp Beake r  ( 'C )


D a v 4 ( t L l t t  l c l ) e s L e r . n p  B e a K e r  \ " e )  Z t . >
u o n c .
(  q /L


r e m p
(decr  C)


U U


(  ppnr )
U o n d


(L r rn  nos /cm) O H


H ard  ness
( m q / L )


A lka l rn r ty
(mq/L) Comments


1 2 0
2 1 0
3 5 2 5 . 5 1."1 3 ' 7 3  o 1 , 7
4  2 5 2 b . 5 t , J 4 {ir 1 ,?
5  1 2 5 ' 2 2  < 7 . 5 z S g o 1 . 1
6 0 2).  b 7 s 3.55 1,u ,)14 trc


n . r5.L, ( '!tt l
,/
a


S D
n


c , I
t t . l


a , U
t L ,


1 , Y
c . l C


. l


Page 3  o f  1 Revised 12-5-01







NORTHWESTERN AQUATIC SCIENCES
ACUTE


Test  No 999-2366 C l ien t


TOXTCTTY TEST (ALL


QC Test


PROTOCOL NO.  NAS-
u r  L v r L U /


Invest igator


DAILY RECORD SHEET -  Surv ivors
0  ( t Z  t ?  t a 6 J


Conc.
(q i  L )


Survivors in Repl icate: Total
1 2 3 4 5 6 7 8 9 1 0


1 2 0 t t l c
2  1 0 I I I I t :


3 5 I
I 2 5 I I I i C


5  1 . 2 5 I I I { o
6 0 I lc


D a V l ( t L l d l c
Conc
(o /L)


Surv ivors  rn  Rep l ica te Total
1 2 3 4 5 6 7 8 Y 1 0


1 2 0 x x A x x ./ A >< * >1 Q ( r
2  1 0 x x ^ x x ^ A >< 't- (xt-
3 A l I I I I D


4 .  2 5 I I , c
5  1 2 5 I I I I i Q


6 C I I I I I / o


)


D


qa v z t t L l " T l o J


Conc
(q /L)


Surv ivors  in  Rep l ica te : Total
1 2 3 Ll 5 6 7 8 1 0


1 2 0 x 'l X I x x x x x x {)
2  '10 I Y f x x x x I x ,  t ( t


3 5 { I I l o
4  2 5 t r O


5  1 2 5 t I I (


6 0 I I t I t I I / o


Surv ivors  in  Rep l ica te :


Surv ivors  in  R


Page 4  o f  ? Revised 12-5-01







Acute 96-hr  Toxic i tv  Test-96 Hr Surv ival


Start Date:
End Date:
Sample Date
Comments:


121712007 13 40 Test  lD:
1211112007 13 35 Lab lD:


Protocol


999-2366 Samp le  lD
ORNAS-Northwestern Aquat i  Sample Type
EPAF 91-EPA Freshwater  Test  Species


REF-Ref  Toxicant
KCL-Potassium chlor ide
CT-Chironomus d i lu tus


1
D-Contro l


1 . 2 5
2 . 5


5
1 0
20


'1 0000
1 .0000
1 .0000
0 9000
0 0000
0.0000


Not Fisher 's  1-Tai led
Exact  P Cr i t ica l


Number Total
NumberConc-qm/L Mean N-Mean Total Re


D-Contro l
1 . 2 5


5
- 1 0
.20


1 0000
1 . 0 0 0 0
1 .0000
0.9000
0 0000
0 0000


1 . 0 0 0 0
1.0000
'1.0000


0.9000
0 0000
0 0000


0  1 0
0  1 0
0  1 0
1 9


1 0  0
1 0  0


1 0
1 0
1 0
1 0
1 0
1 0


1 0
1 0
1 0
1 0
1 0
1 0


1.0000 0 .0500
1.0000 0.0500
0.5000 0.0500
0.0000 0.0500
0 0000 0.0500


0
0
0
1


1 0
1 0


Hvpothesis Test  (1 - ta l l ,  0 .05
Fishe/s Exact  Test


chv TU
7  . 0 7 1 0 7


Tr immed  Spea rman-Karbe r


Tr im Level  EC50 95% CL
0 .0% ,6 .5975  57845  7 .5249
5.07o 6.7460 5.7246 7.9495


10  0% 6  8040  6  2734  7  . 3794
20.0To 6.8040 6 2734 7 .3794


Auto-o o% f{ssli; 5 7845 7.524s


1 . 0


0 9


0 B


0 7


o  n A
6 ' -


o  n 6
o - " -
o
o  n 4v . '  '


0 3


a 2


0 . 1


0 0


ToxCa lc  v5 .0  23


?ee.e 5 cr
P a a c  1'  " v "


Reviewed by:







Test: AT-Acute 96-hr Toxicity Test Test lD: 999-2366


Species:  CT-Chironomus d i lu tus Protocol :  EPAF 91-EPA Freshwater
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April 21, 2008 
 
Chip Humphrey 
Eric Blischke  
U.S. Environmental Protection Agency, Region 10 
805 SW Broadway, Suite 500 
Portland, OR 97205 
 
Re:  Submittal of the Round 3B Bioassay Testing Data Report 
 
Dear Messrs. Humphrey and Blischke: 
 
The Lower Willamette Group is pleased to submit the data report for the Round 3B toxicity 
testing of 56 Portland Harbor sediment samples and 4 upstream sediment samples.   
 
Sincerely, 
 


     
Jim McKenna      Bob Wyatt 
 
 
 
cc:   Confederated Tribes and Bands of the Yakama Nation 
 Confederated Tribes of the Grand Ronde Community of Oregon 
 Confederated Tribes of Siletz Indians of Oregon 
 Confederated Tribes of the Umatilla Indian Reservation 
 Confederated Tribes of the Warm Springs Reservation of Oregon 
 Nez Perce Tribe 
 Oregon Department of Fish & Wildlife 
 United States Fish & Wildlife 
 Oregon Department of Environmental Quality 
 LWG Legal 
 LWG Repository 
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1.0  INTRODUCTION 
 


 
Northwestern Aquatic Sciences (NAS) of Newport, Oregon conducted bioassays of sediments 
collected for the 2007-2008 Portland Harbor Round 3B RI/FS Project.  NAS conducted the 
amphipod (Hyalella azteca) and larval midge (Chironomus dilutus – previously C. tentans) 
bioassays of the Portland Harbor sediment samples.  NAS is a State of Washington accredited 
laboratory (Lab accreditation number C1238, expiration: 30 September 2008) and is certified to 
perform both the amphipod and larval midge bioassays of sediments.  A copy of NAS’ 
accreditation certificate and Scope of Accreditation appears in Appendix 1.  There is no similar 
certification program in the State of Oregon. 
 
This report summarizes the Quality Assurance/Quality Control (QA/QC) evaluations of the 
freshwater amphipod (Hyalella azteca) mortality and larval midge (Chironomus dilutus) survival 
and growth tests conducted by NAS.  Sixty four sediment samples were tested by NAS with both 
bioassay procedures during two rounds of testing.  Portland Harbor sediments for testing were 
collected in several different batches, which required that NAS run four separate sediment 
bioassays.   
 
The QA steps taken to ensure high quality data and maximum data completeness before, during 
and after sediment testing are described in this report.  Major QA tasks included the following: 
 


• A pre-test review of the laboratory protocols and Standard Operating Procedures (SOPs) 
for the amphipod and larval midge tests 


• One audit of tests in progress, 
• An initial evaluation of all data for completeness, correct data entries, and accurate 


transcription to an Excel database, 
• A final QA evaluation of overall data quality and usability (this report). 


 
 
 


2.0  QUALITY ASSURANCE AUDIT RESULTS 
 
 
2.1  REVIEW OF LABORATORY PROTOCOLS AND SOPs 
 
NAS’ Standard Operating Procedures for the amphipod and larval midge tests were reviewed by 
Dinnel Marine Resources (DMR) prior to initiation of testing.  The freshwater amphipod test 
using Hyalella azteca as the test animal was based on two published protocols:  1) ASTM 
Standard Method E1706-00 (ASTM 2003) and 2) EPA Test Method 100.4 (EPA 2000).  The 
larval midge test using Chironomus dilutus as the test animal was also based on two protocols:  
1) ASTM Standard Method E1706-00 (ASTM 2003) and 2) EPA Test Method 100.2 (EPA 
2000).  All provisions of NAS’ protocols appeared to conform to EPA and ASTM guidelines. 
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2.2  TEST-IN-PROGRESS AUDITS 
 
Dr. Paul Dinnel, DMR, preformed a test-in-progress audit at NAS’ laboratory in Newport, OR 
during the bioassay testing program.  Both amphipod and midge bioassays were in progress 
during this audit on 12 December 2007.  All testing procedures closely followed NAS’ approved 
protocols and all test parameters appeared to be within testing guidelines.  Checklists for both 
bioassays audited on 12 December appear in Appendix 2. 
 
 
2.3  INITIAL DATA EVALUATIONS 
 
All raw data forms and electronic database files were reviewed for completeness and fidelity of 
transcription to electronic formats.  A 100% check was made of all data entered into NAS’ 
internal electronic database and spot checks were made of all Excel spreadsheet calculations and 
formulae.  All errors, omissions, clarifications, or changes needed were documented and 
communicated to NAS.  A copy of DMR’s Quality Assurance Data Evaluation Report to NAS 
appears in Appendix 3. 
 
 
2.4  FINAL QA EVALUATION OF OVERALL DATA QUALITY AND USABILITY  
 
Following corrections to the data reports by NAS personnel, a 100% check of the corrections 
was made on 26 February 2008 to verify each correction.  All corrections made by NAS were 
deemed satisfactory.  Following this, an overall evaluation of data completeness and quality was 
accomplished.  DMR’s conclusions regarding data completeness and quality for NAS’ four draft 
reports follow below (summary details for these tests are given in Tables 1-4). 
 
 
2.4.1  Chain of Custody and Sample Holding 
 
All chain of custody protocols were properly observed in transfers of sediment samples from 
Windward Environmental LLC to NAS.  The test sediments were stored at 4 °C in the dark until 
tested. 
 
 
2.4.2  Amphipod, Hyalella azteca, Sediment Bioassay #686-47 
 
1.  This Hyalella azteca bioassay was conducted on 28 Portland Harbor sediment samples plus 4 


upstream samples.  No specific reference sediment samples were included in the test, but a 
negative control (clean sediment) and a positive (toxic) control with the reference toxicant, 
potassium chloride, were run concurrently with the Portland Harbor test sediments.   


 
2.  Testing was initiated within 16 days following sediment collection, which was within the 8 


week limit considered acceptable for a sediment holding time. 
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3.  This test was completed with no protocol or water quality deviations. 
 
4.  The reference toxicant 50% Lethal Concentration (LC50) for the potassium chloride test was 


0.47 g/liter.  This result was within NAS’ control chart warning limits of 0.27 to 0.52 g/liter.   
 
5.  Negative control mean mortality (10 %) was <20 % for this test and thus acceptable by EPA 


and ASTM criteria.  
 
6.  Beginning interstitial total ammonia concentrations ranged from <0.5 to 16.4 mg/liter.  These 


values are all well below the recommended limit of 200 mg/liter total ammonia for interstitial 
sediments for Hyalella bioassays.  Overlying water total ammonia concentrations in the test 
beakers ranged from <0.1 to 1.7 mg/liter.  These values are also well below the 
recommended limit of 20 mg/liter total ammonia for bioassay overlying water. 


 
7.  Replication was eight-fold for all samples as specified by ASTM and EPA protocols. 
 
8.  Data completeness for this draft report was 100 %. 
 
9.  Final QA determination:  All data generated by this Hyalella test are of excellent quality 


and fully usable for any future application. 
 
 
 
Table 1.  Summary of Hyalella azteca test #686-47. 
 
 
Number of Portland Harbor sediment samples:  28 plus 4 upstream samples and negative and 


positive controls 
Maximum sediment holding time:  16 days  
Average negative control mortality:  10 %  
Reference toxicant LC50:  0.47 g/liter potassium chloride (within control chart limits) 
Protocol and water quality parameter deviations:  None 
Ammonia concentrations < critical limits?:  Yes 
 
QA reviewer conclusion:  Data are of high quality and usable for any purpose. 
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2.4.3  Amphipod, Hyalella azteca, Sediment Bioassay #686-49 
 
1.  This Hyalella azteca bioassay was conducted on 28 Portland Harbor sediment samples plus 4 


upstream samples.  No specific reference sediment samples were included in the test, but a 
negative control (clean sediment) and a positive (toxic) control with the reference toxicant, 
potassium chloride, were run concurrently with the Portland Harbor test sediments. 


 
2.  Testing was initiated within 23 days following sediment collection, which was within the 8 


week limit considered acceptable for a sediment holding time. 
 
3.  This test was completed with no protocol deviations and one water quality deviation.  The 


water quality deviation was on Day 12 when the temperature in one water quality beaker was 
21.9 °C, which was 0.1 °C below the protocol limits of 23 ± 1 °C.  This deviation is deemed 
very minor and transient and should not have affected the results of the test. 


 
NAS did list one other “protocol deviation” in their draft report – that two test beakers 
received one or two extra test animals (11 or 12) at test initiation.  However, this is not judged 
to be a protocol deviation but rather a counting error that affected less than 1% of the test 
beakers.  Since the analyses are based on percentages and the extra test animals did not violate 
any “loading capacity” provision, the test results should not have been affected in any 
significant way. 


 
4.  The reference toxicant 50% Lethal Concentration (LC50) for the potassium chloride test was 


0.38 g/liter.  This result was within NAS’ control chart warning limits of 0.28 to 0.53 g/liter.   
 
5.  Negative control mean mortality (0 %) was <20 % for this test and thus acceptable by EPA 


and ASTM criteria.  
 
6.  Beginning interstitial total ammonia concentrations ranged from <0.5 to 11.2 mg/liter.  These 


values are all well below the recommended limit of 200 mg/liter total ammonia for interstitial 
sediments for Hyalella bioassays.  Overlying water total ammonia concentrations in the test 
beakers ranged from <0.1 to 0.6 mg/liter.  These values are also well below the 
recommended limit of 20 mg/liter total ammonia for bioassay overlying water. 


 
7.  Replication was eight-fold for all samples as specified by ASTM and EPA protocols. 
 
8.  Data completeness for this draft report was 100 %. 
 
9.  Final QA determination:  All data generated by this Hyalella test are of excellent quality 


and fully usable for any future application.  The minor water quality deviation and counting 
errors noted above should not have adversely affected the quality of the results of this test. 
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Table 2.  Summary of  Hyalella azteca test #686-49. 
 
 
Number of Portland Harbor sediment samples:  28 plus 4 upstream samples and negative and 


positive controls 
Maximum sediment holding time:  23 days 
Average negative control mortality:  0 %  
Reference toxicant LC50:  0.38 g/liter potassium chloride (within control chart limits) 
Protocol and water quality parameter deviations:  One minor temperature deviation (0.1 °C) in 


one beaker on Day 12 of the test 
Ammonia concentrations < critical limits?:  Yes 
 
QA reviewer conclusion:  Data are of high quality and usable for any purpose.  The minor 


temperature deviation in one water quality beaker and initial counting errors should not 
have affected the quality of the test results. 


 
 
 
2.4.4  Larval Midge, Chironomus dilutus, Sediment Bioassay #686-48 
 
1.  This Chironomus dilutus bioassay was conducted on 28 Portland Harbor sediment samples 


plus 4 upstream samples.  No specific reference sediment samples were included in the test, 
but a negative control (clean sediment) and a positive (toxic) control with the reference 
toxicant, potassium chloride, were run concurrently with the Portland Harbor test sediments. 


 
2.  Testing was initiated within 16 days following sediment collection, which was within the 8 


week limit considered acceptable for a sediment holding time. 
 
3.  This test was completed with no protocol deviations and one water quality deviation.  The 


water quality deviation was on Day 3 when the temperature in two water quality beakers was 
24.1 °C, which was 0.1 °C higher than the protocol limits of 23 ± 1 °C.  This deviation is 
deemed very minor and transient and should not have affected the results of the test. 


 
NAS did list one other “protocol deviation” in their draft report – that four test beakers 
received one extra test animal (11) at test initiation.  However, this is not judged to be a 
protocol deviation but rather a counting error that affected only 1.5% of the test beakers.  
Since the analyses are based on percentages and the extra test animals did not violate any 
“loading capacity” provision, the test results should not have been affected in any significant 
way. 


 
4.  The reference toxicant 50% Lethal Concentration (LC50) for the potassium chloride test was 


4.77 g/liter.  This result was within NAS’ control chart warning limits of 3.88 to 7.54 g/liter.   
 
5.  Negative control mean mortality (12.5 %) was <30 % for this test.  The control individual 


mean ash-free dry weight (0.91 mg/larvae) was greater than the required 0.48 mg/larvae.  
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Thus, the control mortality and ash-free dry weights are acceptable by EPA and ASTM 
criteria. 


 
6.  Beginning interstitial total ammonia concentrations ranged from <0.5 to 16.4 mg/liter.  These 


values are well below the recommended limit of 123 mg/liter total ammonia for interstitial 
sediments for Chironomus bioassays.  Overlying water total ammonia concentrations in the 
test beakers ranged from <0.1 to 2.3 mg/liter.  These values are also well below the 
recommended limit of 82 mg/liter total ammonia for bioassay overlying water. 


 
7.  Replication was eight-fold for all samples as specified by ASTM and EPA protocols except 


for samples 1461G (LW3-G625) and 1468G (LW3-G643), which had a replication of seven-
fold. 


 
8.  Data completeness for this draft report was about 99 %. 
 
9. Final QA determination:  All data generated by this Chironomus test are of excellent 


quality and fully usable for any future application.  The minor water quality deviations, 
counting errors and replication of only 7x for two of the samples should not have adversely 
affected the quality of the test results. 
 


 
Table 3.  Summary of  Chironomus dilutus test #686-48. 
 
 
Number of Portland Harbor sediment samples:  28 plus 4 upstream samples and negative and 


positive controls 
Sediment holding time:  ≤16 days  
Average negative control mortality:  12.5 % 
Average negative control AFDW individual biomass acceptable?  Yes 
Reference toxicant LC50:  4.77 g/liter (within control chart limits) 
Protocol and water quality parameter deviations:  Yes.  The temperature in two of the water 


quality beakers reached 24.1 °C on Day 3, which was 0.1 °C higher than the protocol-
recommended 23 ± 1 °C.  Also, replication was only 7x for two of the samples. 


Ammonia concentrations < critical limits?:  Yes 
 
QA reviewer conclusion:  Data are of high quality and usable for any purpose.  The minor 


temperature deviations in two water quality beakers, initial counting errors and replication 
of only 7x for two of the samples should not have affected the quality of the test results. 
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2.4.5  Larval Midge, Chironomus dilutus, Sediment Bioassay #686-50 
 
1.  This Chironomus dilutus bioassay was conducted on 28 Portland Harbor sediment samples 


plus 4 upstream samples.  No specific reference sediment samples were included in the test, 
but a negative control (clean sediment) and a positive (toxic) control with the reference 
toxicant, potassium chloride, were run concurrently with the Portland Harbor test sediments. 


 
2.  Testing was initiated within 23 days following sediment collection, which was within the 8 


week limit considered acceptable for a sediment holding time. 
 
3.  This test was completed with no protocol deviations and one water quality deviation.  The 


water quality deviation was on Day 10 when the temperature in eight water quality beakers 
was 21.9 °C, which was 0.1 °C lower than the protocol limits of 23 ± 1 °C.  This deviation is 
deemed very minor and transient and should not have affected the results of the test. 


 
4.  The reference toxicant 50% Lethal Concentration (LC50) for the potassium chloride test was 


6.60 g/liter.  This result was within NAS’ control chart warning limits of 3.80 to 7.54 g/liter.   
 
5.  Negative control mean mortality (11.2 %) was <30 % for this test.  The control individual 


mean ash-free dry weight (0.81 mg/larvae) was greater than the required 0.48 mg/larvae.  
Thus, the control mortality and ash-free dry weights are acceptable by EPA and ASTM 
criteria. 


 
6.  Beginning interstitial total ammonia concentrations ranged from <0.5 to 11.2 mg/liter.  These 


values are well below the recommended limit of 123 mg/liter total ammonia for interstitial 
sediments for Chironomus bioassays.  Overlying water total ammonia concentrations in the 
test beakers ranged from <0.1 to 0.8 mg/liter.  These values are also well below the 
recommended limit of 82 mg/liter total ammonia for bioassay overlying water. 


 
7.  Replication was eight-fold for all samples as specified by ASTM and EPA protocols. 
 
8.  Data completeness for this draft report was 100 %. 
 
9.  Final QA determination:  All data generated by this Chironomus test are of excellent quality 


and fully usable for any future application.  The minor temperature deviations in eight of the 
beakers on Day 10 should not have adversely affected the quality of the results of this test. 
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Table 4.  Summary of Chironomus dilutus test #686-50. 
 
 
Number of Portland Harbor sediment samples:  28 plus 4 upstream samples and negative and 


positive controls 
Sediment holding time:  ≤23 days  
Average negative control mortality:  11.2 % 
Average negative control AFDW individual biomass acceptable?  Yes 
Reference toxicant LC50:  6.60 g/liter (within the control chart limits) 
Protocol and water quality parameter deviations:  Yes.  The temperature in eight of the water 


quality beakers was 21.9  °C on Day 3, which was 0.1 °C lower than the protocol 
recommended 23 ±1 °C. 


Ammonia concentrations < critical limits?:  Yes 
 
QA reviewer conclusion:  Data are of high quality and usable for any purpose.  The minor 


temperature deviations in eight of the beakers on Day 10 should not have adversely affected 
the quality of the results of this test. 
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Northwestern Aquatic Sciences’ State of Washington  
Accreditation Certificate and Scope of Accreditation 
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Results of the Test-in-Progress Audits 
by Dinnel Marine Resources 
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Comments by Dinnel Marine Resources to  
Northwestern Aquatic Sciences Following DMR’s  


QA Review of the Four Draft Data Reports 
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DMR 
Dinnel Marine Resources 
1519  13th St. 
Anacortes, WA  98221 
360-299-8468 


 
 
 
5 February 2008 
 
Mr. Gerald Irissarri 
Portland Harbor RI/FS Project Manager 
Northwestern Aquatic Sciences 
PO Box 1437 
Newport, OR  97365 
 
Dear Gerald: 
 
I have finished my audits of your four draft data reports for the recent Hyalella and 
Chironomus tests of Portland Harbor sediments.  Once again your data reports were in 
excellent condition and reflect your usual high degree of attention to detail.  I have only a 
few minor comments, as noted below for each report.  Please provide me with copies of 
any corrections made to your draft data reports (corrected pages only, not the full 
reports). 
 


All  Reports 
 
For all four of your draft reports, the dates noted in your “Protocol No.” at the top of page 
1 do not agree with the dates shown on the actual protocols included with the reports (see 
Appendix 1 in each report). 
 
Hyalella Test Report No. 686-47 
 
No errors detected. 
 
Hyalella Test Report No. 686-49 
 
First sentence, top of page 4 of 6 of the Toxicity Test Report:  The statement “All water 
quality observations of overlying water temperature and dissolved oxygen were within 
the protocol specified ranges.” needs to be modified to acknowledge the one temperature 
exception noted under “Protocol Deviations” on the previous page. 
 


(b) (6)
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Chironomus Test Report No. 686-48 
 


1.  There appear to be two very minor errors in Table 3 of the Toxicity Test Report (page 
6 of 6):  For sample 1482G, the SD for the AFDW should be 0.06 instead of 0.07 and 
for sample 1486G, the mean AFDW should be 0.84 instead of 0.85 (please refer to 
your “Endpoints Data Entry and Calculations File”). 


 
2.  On four of your “Total Ammonia-N in Water: Computation Worksheets” (pages 30 of 


50 thru 33 of 50), it appears that beaker # 84 should actually be beaker 89. 
 
Chironomus Test Report No. 686-50 
 
1.  The number of survivors in beaker 181 is listed as 9 on your “Day 10 Test 


Termination Sheet” (page 19 of 53) yet the number of animals shown as weighed on 
your bench “Weighing Data Sheet” (page 25 of 53) for beaker 181 is 10.  The number 
of survivors and the number weighed in the “Endpoints Data Entry and Calculations 
File” is 9.  It appears that there may have been an error made on the “Weighing Data 
Sheet” bench sheet. 


 
2.  There appears to be one error on your reference toxicant “Daily Record Sheet – 


Survivors” bench sheet (page 4 of 7).  The entry for Day 4, 5 g/L concentration, 
replicate 3 indicates a survivor, whereas the previous day this was a mortality.  The 
total number of survivors for that concentration (9) appears to be correct, thus no 
recalculations will be needed, just a correction of the bench sheet. 


 
Additionally, I noted that some of your bench sheets in Appendix 2 of each of the 
Chironomus reports still refer to Chironomus tentans instead of C. dilutus.  You may 
wish to update these sheets eventually. 
 
Once again, thank you and your staff for all of your excellent work on these bioassays 
and data reports. 
 
Sincerely, 
 


 
Paul A. Dinnel 
Quality Assurance Manager 
 
CC:  Helle Andersen, Windward Environmental 
 





		All  Reports










APPENDIX A: EPA-LWG COMMUNICATIONS 







There are no EPA-LWG communications pertaining to the Round 3B Bioassay 
Testing Data Report that have not already been submitted as part of a major 
deliverable. Communications related to the selection of sampling locations have been 
provided in Appendix A of the Portland Harbor RI/FS Round 3B Comprehensive 
Sediment and Bioassay Testing Field Sampling Report (IC08-0004), which was prepared 
by Integral Consulting, Inc., in March 2008. 


 












APPENDIX E: CHAIN-OF-CUSTODY FORMS  
 

































		R3B Bioassay Chain-of-Custody_1.pdf

		R3B Bioassay Chain-of-Custody_2.pdf

		R3B Bioassay Chain-of-Custody_3.pdf
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Test Number: P686-47 Freshwater Sediment Test
28-day Hyalella azteca


Endpoints Data Entry and Calculations File
BKR=beaker number TARE WT= ashed weight of pan used for that replicate at test termination (mg), or
INIT=initial number dry weight of pan if ash-free dry weight is not an endpoint
SURV=number survivors WT COUNT= number of test organisms weighed at test end
MORT=number dead=INIT-SURV DRY WT= TARE WT + dry weight of test organisms recovered at test termination (mg)
PSURV=%survival=100(SURV/INIT) TWT=total biomass=DRY WT-TARE WT tare wt final wt wt avg. wt/
PMORT=%mortality=100(MORT/INIT) WT=average individual biomass=TWT/WT COUNT pan # (mg) (mg) count organism


1 49.413 49.930 10 0.0517
2 49.189 49.694 10 0.0505
3 54.398 54.900 10 0.0502
4 50.102 50.623 10 0.0521
5 51.729 52.262 10 0.0533


avg. 0.052
NAS CLIENT TARE WT DRY TWT WT


INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) (mg) (mg) SURV MORT PSURV PMORT WT
1 257 1508G Control 1 10 7 3 70.0 30.0 32.41 7 33.90 1.49 0.21
2 217 1508G Control 2 10 8 2 80.0 20.0 33.25 8 35.18 1.93 0.24
3 1 1508G Control 3 10 9 1 90.0 10.0 45.89 9 47.18 1.29 0.14
4 35 1508G Control 4 10 9 1 90.0 10.0 44.73 9 46.37 1.64 0.18
5 66 1508G Control 5 10 10 0 100.0 0.0 41.08 10 42.72 1.64 0.16 Mean 9.0 1.0 90.0 10.0 0.19
6 243 1508G Control 6 10 9 1 90.0 10.0 31.08 9 33.06 1.98 0.22 SD 1.1 1.1 10.7 10.7 0.04
7 165 1508G Control 7 10 10 0 100.0 0.0 26.93 10 29.10 2.18 0.22 n 8 8 8 8 8
8 195 1508G Control 8 wq replicate 10 10 0 100.0 0.0 31.88 10 33.38 1.50 0.15
9 6 1465G LW3-G785 1 10 10 0 100.0 0.0 41.77 10 42.72 0.95 0.09


10 138 1465G LW3-G785 2 10 10 0 100.0 0.0 28.21 10 29.53 1.32 0.13
11 216 1465G LW3-G785 3 10 10 0 100.0 0.0 32.12 10 33.41 1.29 0.13
12 69 1465G LW3-G785 4 10 9 1 90.0 10.0 44.05 9 45.49 1.44 0.16
13 59 1465G LW3 G785 5 10 10 0 100 0 0 0 39 78 10 41 04 1 26 0 13 M 9 6 0 4 96 3 3 8 0 12


INITIAL WEIGHT


13 59 1465G LW3-G785 5 10 10 0 100.0 0.0 39.78 10 41.04 1.26 0.13 Mean 9.6 0.4 96.3 3.8 0.12
14 194 1465G LW3-G785 6 10 10 0 100.0 0.0 29.46 10 30.49 1.02 0.10 SD 0.7 0.7 7.4 7.4 0.02
15 205 1465G LW3-G785 7 10 8 2 80.0 20.0 32.28 8 33.34 1.06 0.13 n 8 8 8 8 8
16 33 1465G LW3-G785 8 wq replicate 10 10 0 100.0 0.0 47.60 10 48.70 1.10 0.11
17 81 1466G LW3-G786 1 10 8 2 80.0 20.0 45.54 8 46.48 0.94 0.12
18 253 1466G LW3-G786 2 10 7 3 70.0 30.0 29.75 7 30.69 0.94 0.13
19 167 1466G LW3-G786 3 10 8 2 80.0 20.0 28.02 7 29.14 1.13 0.16
20 109 1466G LW3-G786 4 10 9 1 90.0 10.0 42.06 9 43.46 1.40 0.16
21 191 1466G LW3-G786 5 10 8 2 80.0 20.0 31.72 8 32.73 1.01 0.13 Mean 8.1 1.9 81.3 18.8 0.14
22 203 1466G LW3-G786 6 10 8 2 80.0 20.0 27.47 8 28.68 1.21 0.15 SD 0.6 0.6 6.4 6.4 0.02
23 79 1466G LW3-G786 7 10 9 1 90.0 10.0 40.11 9 41.53 1.42 0.16 n 8 8 8 8 8
24 169 1466G LW3-G786 8 wq replicate 10 8 2 80.0 20.0 28.96 8 30.06 1.10 0.14
25 239 1475G LW3-G788 1 10 10 0 100.0 0.0 29.52 10 30.21 0.69 0.07
26 71 1475G LW3-G788 2 10 8 2 80.0 20.0 45.19 8 46.36 1.17 0.15
27 215 1475G LW3-G788 3 10 9 1 90.0 10.0 29.33 9 30.73 1.40 0.16
28 163 1475G LW3-G788 4 10 10 0 100.0 0.0 28.05 10 29.62 1.57 0.16
29 248 1475G LW3-G788 5 10 6 4 60.0 40.0 30.51 6 31.56 1.05 0.18 Mean 8.9 1.1 88.8 11.3 0.15
30 156 1475G LW3-G788 6 10 10 0 100.0 0.0 28.23 10 30.07 1.85 0.18 SD 1.4 1.4 13.6 13.6 0.04
31 88 1475G LW3-G788 7 10 9 1 90.0 10.0 43.23 8 44.43 1.21 0.15 n 8 8 8 8 8
32 259 1475G LW3-G788 8 wq replicate 10 9 1 90.0 10.0 29.53 9 31.29 1.77 0.20
33 199 1476G LW3-G787 1 10 10 0 100.0 0.0 33.02 10 34.18 1.15 0.12
34 60 1476G LW3-G787 2 10 10 0 100.0 0.0 42.43 10 43.67 1.24 0.12
35 155 1476G LW3-G787 3 10 10 0 100.0 0.0 29.65 10 30.75 1.11 0.11
36 44 1476G LW3-G787 4 10 9 1 90.0 10.0 44.33 9 45.35 1.02 0.11
37 210 1476G LW3-G787 5 10 6 4 60.0 40.0 32.25 6 33.00 0.75 0.12 Mean 9.3 0.8 92.5 7.5 0.12
38 122 1476G LW3-G787 6 10 10 0 100.0 0.0 28.04 10 29.27 1.23 0.12 SD 1.4 1.4 13.9 13.9 0.01
39 108 1476G LW3-G787 7 10 10 0 100.0 0.0 42.26 10 43.20 0.95 0.09 n 8 8 8 8 8
40 76 1476G LW3-G787 8 wq replicate 10 9 1 90.0 10.0 42.14 9 43.18 1.04 0.12
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Test Number: P686-47 Freshwater Sediment Test
28-day Hyalella azteca


NAS CLIENT TARE WT DRY TWT WT
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) (mg) (mg) SURV MORT PSURV PMORT WT


41 94 1459G LW3-G612-1 1 10 10 0 100.0 0.0 40.11 10 41.22 1.10 0.11
42 38 1459G LW3-G612-1 2 10 9 1 90.0 10.0 46.76 9 47.52 0.76 0.08
43 2 1459G LW3-G612-1 3 10 8 2 80.0 20.0 47.32 8 47.96 0.64 0.08
44 150 1459G LW3-G612-1 4 10 10 0 100.0 0.0 28.17 10 29.30 1.14 0.11
45 142 1459G LW3-G612-1 5 10 8 2 80.0 20.0 28.70 8 29.79 1.10 0.14 Mean 9.3 0.8 92.5 7.5 0.11
46 11 1459G LW3-G612-1 6 10 9 1 90.0 10.0 48.89 9 49.88 0.99 0.11 SD 0.9 0.9 8.9 8.9 0.02
47 252 1459G LW3-G612-1 7 10 10 0 100.0 0.0 29.66 10 30.89 1.23 0.12 n 8 8 8 8 8
48 23 1459G LW3-G612-1 8 wq replicate 10 10 0 100.0 0.0 46.35 10 47.38 1.02 0.10
49 160 1460G LW3-G622 1 10 10 0 100.0 0.0 29.07 10 30.13 1.05 0.11
50 20 1460G LW3-G622 2 10 9 1 90.0 10.0 46.91 9 47.91 1.00 0.11
51 229 1460G LW3-G622 3 10 10 0 100.0 0.0 32.74 10 34.18 1.44 0.14
52 75 1460G LW3-G622 4 10 7 3 70.0 30.0 43.47 7 44.31 0.84 0.12
53 127 1460G LW3-G622 5 10 9 1 90.0 10.0 28.95 9 30.17 1.22 0.14 Mean 8.8 1.3 87.5 12.5 0.13
54 188 1460G LW3-G622 6 10 8 2 80.0 20.0 28.10 8 29.26 1.16 0.14 SD 1.0 1.0 10.4 10.4 0.01
55 245 1460G LW3-G622 7 10 9 1 90.0 10.0 34.04 9 35.22 1.18 0.13 n 8 8 8 8 8
56 134 1460G LW3-G622 8 wq replicate 10 8 2 80.0 20.0 26.45 8 27.41 0.95 0.12
57 139 1461G LW3-G625 1 10 8 2 80.0 20.0 29.10 8 29.98 0.88 0.11
58 51 1461G LW3-G625 2 10 10 0 100.0 0.0 43.28 10 44.68 1.40 0.14
59 159 1461G LW3-G625 3 10 10 0 100.0 0.0 30.02 10 31.31 1.29 0.13
60 95 1461G LW3-G625 4 10 9 1 90.0 10.0 41.15 9 42.38 1.23 0.14
61 143 1461G LW3-G625 5 10 9 1 90.0 10.0 28.53 9 29.41 0.88 0.10 Mean 9.5 0.5 95.0 5.0 0.12
62 111 1461G LW3-G625 6 10 10 0 100.0 0.0 40.03 10 41.14 1.11 0.11 SD 0.8 0.8 7.6 7.6 0.01
63 80 1461G LW3-G625 7 10 10 0 100.0 0.0 42.16 10 43.35 1.19 0.12 n 8 8 8 8 8
64 28 1461G LW3-G625 8 wq replicate 10 10 0 100.0 0.0 43.67 10 44.93 1.26 0.13
65 145 1462G LW3-G628 1 10 10 0 100.0 0.0 28.20 9 29.08 0.88 0.10
66 12 1462G LW3-G628 2 10 10 0 100 0 0 0 46 27 10 47 57 1 31 0 1366 12 1462G LW3-G628 2 10 10 0 100.0 0.0 46.27 10 47.57 1.31 0.13
67 179 1462G LW3-G628 3 10 10 0 100.0 0.0 28.54 10 29.59 1.05 0.10
68 247 1462G LW3-G628 4 10 6 4 60.0 40.0 33.44 6 34.33 0.89 0.15
69 39 1462G LW3-G628 5 10 10 0 100.0 0.0 45.13 10 46.19 1.07 0.11 Mean 9.1 0.9 91.3 8.8 0.12
70 202 1462G LW3-G628 6 10 10 0 100.0 0.0 31.79 10 33.24 1.45 0.15 SD 1.6 1.6 16.4 16.4 0.03
71 256 1462G LW3-G628 7 10 7 3 70.0 30.0 30.57 7 31.60 1.03 0.15 n 8 8 8 8 8
72 92 1462G LW3-G628 8 wq replicate 10 10 0 100.0 0.0 45.87 10 46.71 0.84 0.08
73 89 1463G LW3-G623 1 10 8 2 80.0 20.0 38.09 8 39.15 1.06 0.13
74 83 1463G LW3-G623 2 10 9 1 90.0 10.0 39.10 9 40.17 1.07 0.12
75 105 1463G LW3-G623 3 10 10 0 100.0 0.0 43.36 10 44.62 1.27 0.13
76 211 1463G LW3-G623 4 10 10 0 100.0 0.0 31.55 10 32.78 1.23 0.12
77 91 1463G LW3-G623 5 10 7 3 70.0 30.0 41.14 7 42.24 1.10 0.16 Mean 8.5 1.5 85.0 15.0 0.13
78 181 1463G LW3-G623 6 10 8 2 80.0 20.0 32.10 8 33.07 0.97 0.12 SD 1.1 1.1 10.7 10.7 0.01
79 121 1463G LW3-G623 7 10 8 2 80.0 20.0 27.13 8 28.18 1.05 0.13 n 8 8 8 8 8
80 164 1463G LW3-G623 8 wq replicate 10 8 2 80.0 20.0 29.38 8 30.45 1.08 0.13
81 113 1464G LW3-G638 1 10 8 2 80.0 20.0 44.59 8 45.65 1.06 0.13
82 226 1464G LW3-G638 2 10 10 0 100.0 0.0 31.41 10 32.38 0.97 0.10
83 47 1464G LW3-G638 3 10 7 3 70.0 30.0 36.90 7 37.99 1.09 0.16
84 73 1464G LW3-G638 4 10 8 2 80.0 20.0 43.54 8 44.59 1.06 0.13
85 173 1464G LW3-G638 5 10 10 0 100.0 0.0 32.76 10 34.06 1.30 0.13 Mean 8.8 1.3 87.5 12.5 0.12
86 219 1464G LW3-G638 6 10 10 0 100.0 0.0 31.64 10 32.69 1.06 0.11 SD 1.4 1.4 13.9 13.9 0.02
87 99 1464G LW3-G638 7 10 10 0 100.0 0.0 38.09 10 39.00 0.91 0.09 n 8 8 8 8 8
88 148 1464G LW3-G638 8 wq replicate 10 7 3 70.0 30.0 28.94 7 29.96 1.03 0.15
89 46 1467G LW3-G637-1 1 10 9 1 90.0 10.0 44.86 9 45.70 0.84 0.09
90 7 1467G LW3-G637-1 2 10 8 2 80.0 20.0 44.11 8 44.97 0.86 0.11
91 68 1467G LW3-G637-1 3 10 10 0 100.0 0.0 41.54 10 42.74 1.20 0.12
92 249 1467G LW3-G637-1 4 10 7 3 70.0 30.0 29.19 7 30.27 1.09 0.16
93 24 1467G LW3-G637-1 5 10 9 1 90.0 10.0 47.78 9 48.90 1.12 0.12 Mean 9.1 0.9 91.3 8.8 0.12
94 97 1467G LW3-G637-1 6 10 10 0 100.0 0.0 43.32 10 44.24 0.92 0.09 SD 1.1 1.1 11.3 11.3 0.02
95 120 1467G LW3-G637-1 7 10 10 0 100.0 0.0 41.04 10 42.48 1.44 0.14 n 8 8 8 8 8
96 166 1467G LW3-G637-1 8 wq replicate 10 10 0 100.0 0.0 27.87 10 28.95 1.08 0.11


Page 2 of 23







Test Number: P686-47 Freshwater Sediment Test
28-day Hyalella azteca


NAS CLIENT TARE WT DRY TWT WT
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) (mg) (mg) SURV MORT PSURV PMORT WT


97 233 1468G LW3-G643 1 10 10 0 100.0 0.0 31.97 10 33.15 1.18 0.12
98 198 1468G LW3-G643 2 10 10 0 100.0 0.0 32.88 10 34.21 1.34 0.13
99 137 1468G LW3-G643 3 10 8 2 80.0 20.0 29.19 8 30.12 0.93 0.12


100 36 1468G LW3-G643 4 10 10 0 100.0 0.0 41.68 10 42.94 1.26 0.13
101 50 1468G LW3-G643 5 10 10 0 100.0 0.0 49.44 10 50.65 1.21 0.12 Mean 9.0 1.0 90.0 10.0 0.13
102 57 1468G LW3-G643 6 10 9 1 90.0 10.0 45.25 9 46.38 1.12 0.12 SD 1.4 1.4 14.1 14.1 0.02
103 4 1468G LW3-G643 7 10 9 1 90.0 10.0 44.79 9 46.01 1.22 0.14 n 8 8 8 8 8
104 262 1468G LW3-G643 8 wq replicate 10 6 4 60.0 40.0 31.13 6 32.28 1.15 0.19
105 64 1469G LW3-G648 1 10 8 2 80.0 20.0 40.24 8 41.48 1.25 0.16
106 224 1469G LW3-G648 2 10 8 2 80.0 20.0 31.88 8 32.88 1.01 0.13
107 133 1469G LW3-G648 3 10 9 1 90.0 10.0 31.04 9 32.13 1.09 0.12
108 101 1469G LW3-G648 4 10 10 0 100.0 0.0 40.46 10 41.47 1.01 0.10
109 14 1469G LW3-G648 5 10 8 2 80.0 20.0 41.25 8 42.06 0.81 0.10 Mean 9.0 1.0 90.0 10.0 0.12
110 37 1469G LW3-G648 6 10 10 0 100.0 0.0 40.31 10 41.25 0.95 0.09 SD 0.9 0.9 9.3 9.3 0.02
111 53 1469G LW3-G648 7 10 10 0 100.0 0.0 45.89 10 47.01 1.12 0.11 n 8 8 8 8 8
112 21 1469G LW3-G648 8 wq replicate 10 9 1 90.0 10.0 49.52 9 50.56 1.03 0.11
113 125 1470G LW3-G653 1 10 8 2 80.0 20.0 28.62 8 29.56 0.95 0.12
114 147 1470G LW3-G653 2 10 9 1 90.0 10.0 28.35 9 29.59 1.23 0.14
115 16 1470G LW3-G653 3 10 6 4 60.0 40.0 45.49 6 46.26 0.76 0.13
116 182 1470G LW3-G653 4 10 9 1 90.0 10.0 29.73 9 30.63 0.90 0.10
117 149 1470G LW3-G653 5 10 10 0 100.0 0.0 27.94 10 29.31 1.37 0.14 Mean 8.4 1.6 83.8 16.3 0.13
118 115 1470G LW3-G653 6 10 7 3 70.0 30.0 43.42 7 44.49 1.07 0.15 SD 1.4 1.4 14.1 14.1 0.02
119 130 1470G LW3-G653 7 10 8 2 80.0 20.0 28.13 8 29.33 1.19 0.15 n 8 8 8 8 8
120 241 1470G LW3-G653 8 wq replicate 10 10 0 100.0 0.0 30.32 10 31.44 1.12 0.11
121 255 1471G LW3-G654 1 10 8 2 80.0 20.0 31.54 8 32.77 1.22 0.15
122 61 1471G LW3-G654 2 10 9 1 90 0 10 0 42 87 9 43 63 0 75 0 08122 61 1471G LW3-G654 2 10 9 1 90.0 10.0 42.87 9 43.63 0.75 0.08
123 238 1471G LW3-G654 3 10 10 0 100.0 0.0 30.31 10 31.64 1.33 0.13
124 187 1471G LW3-G654 4 10 9 1 90.0 10.0 32.02 9 33.05 1.03 0.11
125 141 1471G LW3-G654 5 10 8 2 80.0 20.0 29.17 8 30.39 1.22 0.15 Mean 8.6 1.4 86.3 13.8 0.14
126 146 1471G LW3-G654 6 10 7 3 70.0 30.0 27.29 7 29.09 1.80 0.26 SD 0.9 0.9 9.2 9.2 0.05
127 40 1471G LW3-G654 7 10 9 1 90.0 10.0 44.50 9 45.63 1.12 0.12 n 8 8 8 8 8
128 54 1471G LW3-G654 8 wq replicate 10 9 1 90.0 10.0 46.95 9 48.08 1.13 0.13
129 258 1472G LW3-G663 1 10 7 3 70.0 30.0 30.79 7 32.06 1.27 0.18
130 123 1472G LW3-G663 2 10 10 0 100.0 0.0 28.40 10 29.63 1.23 0.12
131 87 1472G LW3-G663 3 10 10 0 100.0 0.0 43.33 10 44.32 0.99 0.10
132 58 1472G LW3-G663 4 10 10 0 100.0 0.0 44.89 10 45.76 0.87 0.09
133 100 1472G LW3-G663 5 10 8 2 80.0 20.0 44.81 8 45.80 0.99 0.12 Mean 9.0 1.0 90.0 10.0 0.12
134 17 1472G LW3-G663 6 10 10 0 100.0 0.0 46.74 10 47.83 1.09 0.11 SD 1.4 1.4 14.1 14.1 0.03
135 174 1472G LW3-G663 7 10 10 0 100.0 0.0 30.52 10 31.90 1.38 0.14 n 8 8 8 8 8
136 251 1472G LW3-G663 8 wq replicate 10 7 3 70.0 30.0 28.76 7 29.53 0.77 0.11
137 184 1473G LW3-G665 1 10 8 2 80.0 20.0 32.32 8 33.21 0.88 0.11
138 32 1473G LW3-G665 2 10 9 1 90.0 10.0 47.24 9 48.19 0.95 0.11
139 41 1473G LW3-G665 3 10 10 0 100.0 0.0 47.27 10 48.49 1.22 0.12
140 221 1473G LW3-G665 4 10 9 1 90.0 10.0 30.62 9 31.90 1.28 0.14
141 9 1473G LW3-G665 5 10 9 1 90.0 10.0 45.02 9 45.98 0.95 0.11 Mean 8.8 1.3 87.5 12.5 0.12
142 213 1473G LW3-G665 6 10 7 3 70.0 30.0 33.65 7 34.42 0.77 0.11 SD 1.0 1.0 10.4 10.4 0.01
143 234 1473G LW3-G665 7 10 10 0 100.0 0.0 31.44 10 32.63 1.19 0.12 n 8 8 8 8 8
144 246 1473G LW3-G665 8 wq replicate 10 8 2 80.0 20.0 30.70 8 31.69 0.99 0.12
145 244 1474G LW3-G671 1 10 10 0 100.0 0.0 32.20 10 33.30 1.09 0.11
146 154 1474G LW3-G671 2 10 8 2 80.0 20.0 28.66 8 29.60 0.94 0.12
147 132 1474G LW3-G671 3 10 9 1 90.0 10.0 28.47 9 29.28 0.80 0.09
148 225 1474G LW3-G671 4 10 10 0 100.0 0.0 26.62 10 27.83 1.22 0.12
149 78 1474G LW3-G671 5 10 8 2 80.0 20.0 43.79 8 44.74 0.95 0.12 Mean 8.6 1.4 86.3 13.8 0.11
150 170 1474G LW3-G671 6 10 6 4 60.0 40.0 28.58 6 29.26 0.68 0.11 SD 1.3 1.3 13.0 13.0 0.01
151 110 1474G LW3-G671 7 10 9 1 90.0 10.0 43.11 9 43.90 0.80 0.09 n 8 8 8 8 8
152 31 1474G LW3-G671 8 wq replicate 10 9 1 90.0 10.0 46.53 9 47.68 1.15 0.13
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Test Number: P686-47 Freshwater Sediment Test
28-day Hyalella azteca


NAS CLIENT TARE WT DRY TWT WT
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) (mg) (mg) SURV MORT PSURV PMORT WT


153 222 1477G LW3-G674 1 10 8 2 80.0 20.0 30.63 8 31.76 1.13 0.14
154 106 1477G LW3-G674 2 10 8 2 80.0 20.0 37.42 8 38.21 0.79 0.10
155 48 1477G LW3-G674 3 10 8 2 80.0 20.0 45.55 8 46.63 1.08 0.14
156 214 1477G LW3-G674 4 10 9 1 90.0 10.0 37.19 9 38.02 0.83 0.09
157 117 1477G LW3-G674 5 10 9 1 90.0 10.0 44.49 9 45.56 1.07 0.12 Mean 8.5 1.5 85.0 15.0 0.12
158 3 1477G LW3-G674 6 10 10 0 100.0 0.0 41.68 10 42.73 1.05 0.10 SD 1.3 1.3 13.1 13.1 0.03
159 175 1477G LW3-G674 7 10 6 4 60.0 40.0 32.72 6 33.74 1.02 0.17 n 8 8 8 8 8
160 185 1477G LW3-G674 8 wq replicate 10 10 0 100.0 0.0 30.97 10 32.03 1.06 0.11
161 235 1478G LW3-G683 1 10 10 0 100.0 0.0 31.33 10 32.53 1.19 0.12
162 242 1478G LW3-G683 2 10 10 0 100.0 0.0 31.38 10 32.73 1.35 0.14
163 102 1478G LW3-G683 3 10 10 0 100.0 0.0 42.05 10 43.26 1.20 0.12
164 231 1478G LW3-G683 4 10 10 0 100.0 0.0 29.44 10 30.73 1.29 0.13
165 172 1478G LW3-G683 5 10 10 0 100.0 0.0 31.10 10 32.22 1.12 0.11 Mean 9.9 0.1 98.8 1.3 0.12
166 190 1478G LW3-G683 6 10 10 0 100.0 0.0 29.08 10 30.17 1.09 0.11 SD 0.4 0.4 3.5 3.5 0.01
167 119 1478G LW3-G683 7 10 9 1 90.0 10.0 46.01 9 47.20 1.20 0.13 n 8 8 8 8 8
168 34 1478G LW3-G683 8 wq replicate 10 10 0 100.0 0.0 50.75 10 51.79 1.04 0.10
169 85 1479G LW3-G685 1 10 10 0 100.0 0.0 41.47 10 42.83 1.36 0.14
170 193 1479G LW3-G685 2 10 10 0 100.0 0.0 30.40 10 31.29 0.90 0.09
171 144 1479G LW3-G685 3 10 7 3 70.0 30.0 28.50 7 29.50 1.00 0.14
172 72 1479G LW3-G685 4 10 10 0 100.0 0.0 45.48 10 46.49 1.01 0.10
173 10 1479G LW3-G685 5 10 9 1 90.0 10.0 41.47 9 42.35 0.87 0.10 Mean 9.4 0.6 93.8 6.3 0.11
174 129 1479G LW3-G685 6 10 9 1 90.0 10.0 28.05 9 29.15 1.10 0.12 SD 1.1 1.1 10.6 10.6 0.02
175 158 1479G LW3-G685 7 10 10 0 100.0 0.0 27.02 10 28.17 1.15 0.12 n 8 8 8 8 8
176 171 1479G LW3-G685 8 wq replicate 10 10 0 100.0 0.0 29.91 10 31.02 1.12 0.11
177 30 1480G LW3-G689 1 10 8 2 80.0 20.0 40.14 8 41.33 1.19 0.15
178 116 1480G LW3-G689 2 10 10 0 100 0 0 0 44 82 10 46 03 1 20 0 12178 116 1480G LW3-G689 2 10 10 0 100.0 0.0 44.82 10 46.03 1.20 0.12
179 65 1480G LW3-G689 3 10 10 0 100.0 0.0 43.04 10 44.60 1.57 0.16
180 112 1480G LW3-G689 4 10 8 2 80.0 20.0 40.31 8 41.44 1.13 0.14
181 176 1480G LW3-G689 5 10 10 0 100.0 0.0 30.59 10 31.83 1.24 0.12 Mean 9.1 0.9 91.3 8.8 0.13
182 232 1480G LW3-G689 6 10 8 2 80.0 20.0 30.88 8 32.16 1.29 0.16 SD 1.0 1.0 9.9 9.9 0.02
183 22 1480G LW3-G689 7 10 9 1 90.0 10.0 47.34 9 48.35 1.01 0.11 n 8 8 8 8 8
184 49 1480G LW3-G689 8 wq replicate 10 10 0 100.0 0.0 47.65 10 48.75 1.10 0.11
185 204 1481G LW3-G693 1 10 10 0 100.0 0.0 29.35 10 30.39 1.04 0.10
186 220 1481G LW3-G693 2 10 10 0 100.0 0.0 31.20 10 32.44 1.23 0.12
187 189 1481G LW3-G693 3 10 9 1 90.0 10.0 31.90 9 32.76 0.85 0.09
188 63 1481G LW3-G693 4 10 7 3 70.0 30.0 46.16 7 47.19 1.02 0.15
189 254 1481G LW3-G693 5 10 7 3 70.0 30.0 31.79 7 32.71 0.91 0.13 Mean 9.0 1.0 90.0 10.0 0.11
190 209 1481G LW3-G693 6 10 9 1 90.0 10.0 28.05 9 29.14 1.09 0.12 SD 1.3 1.3 13.1 13.1 0.02
191 15 1481G LW3-G693 7 10 10 0 100.0 0.0 42.93 10 43.86 0.93 0.09 n 8 8 8 8 8
192 27 1481G LW3-G693 8 wq replicate 10 10 0 100.0 0.0 46.95 10 48.00 1.05 0.10
193 126 1482G LW3-G694 1 10 9 1 90.0 10.0 28.13 9 29.21 1.08 0.12
194 136 1482G LW3-G694 2 10 9 1 90.0 10.0 27.85 9 29.17 1.31 0.15
195 96 1482G LW3-G694 3 10 9 1 90.0 10.0 41.65 9 42.67 1.02 0.11
196 19 1482G LW3-G694 4 10 10 0 100.0 0.0 46.60 10 47.62 1.03 0.10
197 236 1482G LW3-G694 5 10 10 0 100.0 0.0 33.21 10 34.31 1.10 0.11 Mean 9.6 0.4 96.3 3.8 0.11
198 135 1482G LW3-G694 6 10 10 0 100.0 0.0 30.34 10 31.48 1.15 0.11 SD 0.5 0.5 5.2 5.2 0.01
199 223 1482G LW3-G694 7 10 10 0 100.0 0.0 30.83 10 31.95 1.12 0.11 n 8 8 8 8 8
200 128 1482G LW3-G694 8 wq replicate 10 10 0 100.0 0.0 28.53 10 29.50 0.97 0.10
201 124 1483G LW3-G700 1 10 9 1 90.0 10.0 28.94 9 29.98 1.04 0.12
202 151 1483G LW3-G700 2 10 10 0 100.0 0.0 29.40 10 30.65 1.25 0.13
203 55 1483G LW3-G700 3 10 10 0 100.0 0.0 45.70 10 46.64 0.94 0.09
204 157 1483G LW3-G700 4 10 9 1 90.0 10.0 27.78 9 28.89 1.11 0.12
205 140 1483G LW3-G700 5 10 7 3 70.0 30.0 29.36 7 30.28 0.92 0.13 Mean 9.0 1.0 90.0 10.0 0.12
206 52 1483G LW3-G700 6 10 10 0 100.0 0.0 43.27 10 44.50 1.24 0.12 SD 1.3 1.3 13.1 13.1 0.01
207 131 1483G LW3-G700 7 10 10 0 100.0 0.0 28.47 10 29.53 1.07 0.11 n 8 8 8 8 8
208 230 1483G LW3-G700 8 wq replicate 10 7 3 70.0 30.0 33.14 7 33.97 0.84 0.12
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Test Number: P686-47 Freshwater Sediment Test
28-day Hyalella azteca


NAS CLIENT TARE WT DRY TWT WT
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) (mg) (mg) SURV MORT PSURV PMORT WT


209 107 1484G LW3-G707 1 10 10 0 100.0 0.0 41.25 10 42.56 1.31 0.13
210 178 1484G LW3-G707 2 10 7 3 70.0 30.0 32.26 7 33.12 0.86 0.12
211 74 1484G LW3-G707 3 10 8 2 80.0 20.0 40.22 8 41.06 0.84 0.11
212 103 1484G LW3-G707 4 10 7 3 70.0 30.0 40.12 7 40.70 0.58 0.08
213 183 1484G LW3-G707 5 10 8 2 80.0 20.0 31.47 8 32.61 1.14 0.14 Mean 8.4 1.6 83.8 16.3 0.12
214 180 1484G LW3-G707 6 10 10 0 100.0 0.0 33.10 10 34.28 1.18 0.12 SD 1.2 1.2 11.9 11.9 0.02
215 70 1484G LW3-G707 7 10 9 1 90.0 10.0 39.88 9 41.12 1.24 0.14 n 8 8 8 8 8
216 250 1484G LW3-G707 8 wq replicate 10 8 2 80.0 20.0 30.97 8 32.00 1.04 0.13
217 261 1485G LW3-G711 1 10 6 4 60.0 40.0 28.78 6 29.63 0.85 0.14
218 42 1485G LW3-G711 2 10 10 0 100.0 0.0 47.55 10 48.69 1.14 0.11
219 98 1485G LW3-G711 3 10 10 0 100.0 0.0 45.23 10 46.27 1.04 0.10
220 212 1485G LW3-G711 4 10 8 2 80.0 20.0 31.60 8 32.44 0.84 0.11
221 114 1485G LW3-G711 5 10 10 0 100.0 0.0 42.06 10 43.02 0.96 0.10 Mean 8.8 1.3 87.5 12.5 0.12
222 218 1485G LW3-G711 6 10 9 1 90.0 10.0 32.78 9 33.98 1.21 0.13 SD 1.4 1.4 13.9 13.9 0.02
223 13 1485G LW3-G711 7 10 8 2 80.0 20.0 43.50 8 44.41 0.91 0.11 n 8 8 8 8 8
224 260 1485G LW3-G711 8 wq replicate 10 9 1 90.0 10.0 30.78 9 32.06 1.28 0.14
225 162 1486G LW3-G713 1 10 10 0 100.0 0.0 30.15 10 31.32 1.17 0.12
226 104 1486G LW3-G713 2 10 9 1 90.0 10.0 43.74 9 44.68 0.94 0.10
227 177 1486G LW3-G713 3 10 10 0 100.0 0.0 31.31 10 32.46 1.15 0.12
228 67 1486G LW3-G713 4 10 9 1 90.0 10.0 44.04 9 44.99 0.95 0.11
229 237 1486G LW3-G713 5 10 10 0 100.0 0.0 33.66 10 34.88 1.22 0.12 Mean 9.4 0.6 93.8 6.3 0.11
230 152 1486G LW3-G713 6 10 10 0 100.0 0.0 29.52 10 30.60 1.08 0.11 SD 0.7 0.7 7.4 7.4 0.01
231 161 1486G LW3-G713 7 10 8 2 80.0 20.0 29.40 8 30.36 0.96 0.12 n 8 8 8 8 8
232 29 1486G LW3-G713 8 wq replicate 10 9 1 90.0 10.0 44.41 9 45.45 1.04 0.12
233 77 1487G LW3-G718 1 10 10 0 100.0 0.0 42.41 10 43.46 1.06 0.11
234 227 1487G LW3-G718 2 10 9 1 90 0 10 0 31 64 9 32 56 0 91 0 10234 227 1487G LW3-G718 2 10 9 1 90.0 10.0 31.64 9 32.56 0.91 0.10
235 240 1487G LW3-G718 3 10 7 3 70.0 30.0 30.93 7 31.84 0.91 0.13
236 93 1487G LW3-G718 4 10 10 0 100.0 0.0 47.81 10 49.08 1.27 0.13
237 45 1487G LW3-G718 5 10 10 0 100.0 0.0 46.22 10 47.51 1.30 0.13 Mean 9.1 0.9 91.3 8.8 0.12
238 56 1487G LW3-G718 6 10 8 2 80.0 20.0 43.98 8 45.15 1.17 0.15 SD 1.1 1.1 11.3 11.3 0.01
239 25 1487G LW3-G718 7 10 9 1 90.0 10.0 41.18 8 42.21 1.03 0.13 n 8 8 8 8 8
240 90 1487G LW3-G718 8 wq replicate 10 10 0 100.0 0.0 38.90 10 40.15 1.24 0.12
241 26 1488G LW3-G722 1 10 8 2 80.0 20.0 44.71 8 45.68 0.97 0.12
242 206 1488G LW3-G722 2 10 8 2 80.0 20.0 31.78 8 32.70 0.92 0.11
243 201 1488G LW3-G722 3 10 8 2 80.0 20.0 30.93 8 32.01 1.08 0.14
244 186 1488G LW3-G722 4 10 9 1 90.0 10.0 30.11 9 31.35 1.24 0.14
245 196 1488G LW3-G722 5 10 8 2 80.0 20.0 33.39 8 34.37 0.98 0.12 Mean 8.6 1.4 86.3 13.8 0.12
246 208 1488G LW3-G722 6 10 8 2 80.0 20.0 30.21 8 31.01 0.80 0.10 SD 0.9 0.9 9.2 9.2 0.01
247 228 1488G LW3-G722 7 10 10 0 100.0 0.0 32.21 10 33.51 1.31 0.13 n 8 8 8 8 8
248 62 1488G LW3-G722 8 wq replicate 10 10 0 100.0 0.0 41.18 10 42.30 1.12 0.11
249 264 1489G LW3-G736 1 10 10 0 100.0 0.0 32.79 10 34.07 1.28 0.13
250 8 1489G LW3-G736 2 10 10 0 100.0 0.0 47.90 10 49.21 1.30 0.13
251 82 1489G LW3-G736 3 10 10 0 100.0 0.0 44.94 10 46.23 1.29 0.13
252 168 1489G LW3-G736 4 10 10 0 100.0 0.0 26.65 10 28.04 1.39 0.14
253 197 1489G LW3-G736 5 10 8 2 80.0 20.0 31.67 8 32.81 1.13 0.14 Mean 8.9 1.1 88.8 11.3 0.13
254 84 1489G LW3-G736 6 10 6 4 60.0 40.0 43.17 6 43.92 0.75 0.12 SD 1.5 1.5 14.6 14.6 0.01
255 153 1489G LW3-G736 7 10 9 1 90.0 10.0 29.15 9 30.45 1.30 0.14 n 8 8 8 8 8
256 43 1489G LW3-G736 8 wq replicate 10 8 2 80.0 20.0 45.26 8 46.11 0.85 0.11
257 200 1490G LW3-G737 1 10 10 0 100.0 0.0 35.43 10 36.88 1.45 0.14
258 263 1490G LW3-G737 2 10 6 4 60.0 40.0 31.38 6 32.23 0.85 0.14
259 192 1490G LW3-G737 3 10 7 3 70.0 30.0 29.21 7 30.23 1.02 0.15
260 5 1490G LW3-G737 4 10 10 0 100.0 0.0 47.16 10 48.30 1.13 0.11
261 86 1490G LW3-G737 5 10 8 2 80.0 20.0 40.38 7 41.26 0.88 0.13 Mean 8.4 1.6 83.8 16.3 0.13
262 18 1490G LW3-G737 6 10 8 2 80.0 20.0 41.90 8 42.80 0.90 0.11 SD 1.5 1.5 15.1 15.1 0.02
263 207 1490G LW3-G737 7 10 8 2 80.0 20.0 34.79 8 35.97 1.18 0.15 n 8 8 8 8 8
264 118 1490G LW3-G737 8 wq replicate 10 10 0 100.0 0.0 43.15 10 44.35 1.20 0.12


Notes: 
beakers #25, 86, 88, 145, 167: one animal in each beaker lost or damaged in transfer to weighing pan
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


NAS CLIENT
SMPL DESCRIP pH NH3
1459G LW3-G612-1 6.7 11.2
1460G LW3-G622 6.8 5.9
1461G LW3-G625 6.8 5.6
1462G LW3-G628 6.7 10.1
1463G LW3-G623 6.8 7.1
1464G LW3-G638 6.8 5.6
1465G LW3-G785 6.7 9.0
1466G LW3-G786 6.9 3.1
1467G LW3-G637-1 6.7 6.9
1468G LW3-G643 6.7 4.7
1469G LW3-G648 6.8 3.7
1470G LW3-G653 6.7 7.6
1471G LW3-G654 6.8 4.7
1472G LW3-G663 7.0 <0.5
1473G LW3-G665 6.9 2.6
1474G LW3-G671 6.7 5.0
1475G LW3-G788 7.1 <0.5
1476G LW3-G787 6.7 3.1
1477G LW3-G674 6.9 1.7
1478G LW3-G683 6.9 6.1
1479G LW3-G685 6.8 5.2
1480G LW3-G689 7.7 3.1
1481G LW3-G693 6.9 5.8


Water Quality Data
Interstitial water


1482G LW3-G694 6.9 8.1
1483G LW3-G700 6.9 5.0
1484G LW3-G707 6.8 6.3
1485G LW3-G711 6.7 6.9
1486G LW3-G713 6.7 9.4
1487G LW3-G718 6.9 5.2
1488G LW3-G722 6.8 7.9
1489G LW3-G736 6.7 11.1
1490G LW3-G737 6.7 16.4
1508G Control 7.4 1.3


NAS CLIENT
BKR SMPL DESCRIP REPL DAY TEMP DO COND pH NH3 HARD ALK


21 1469G LW3-G648 8 0 22.2 7.2 155 7.2 0.3 51 30
23 1459G LW3-G612-1 8 0 22.2 7.4 140 7.1 0.4 51 30
27 1481G LW3-G693 8 0 22.2 6.8 150 7.0 0.5 51 40
28 1461G LW3-G625 8 0 22.2 7.2 145 7.0 0.5 51 30
29 1486G LW3-G713 8 0 22.3 7.0 150 7.0 0.8 43 30
31 1474G LW3-G671 8 0 22.3 7.0 130 6.9 0.5 43 30
33 1465G LW3-G785 8 0 22.2 7.1 140 6.9 0.5 51 50
34 1478G LW3-G683 8 0 22.2 7.0 150 7.0 0.6 60 40
43 1489G LW3-G736 8 0 22.4 7.0 170 6.9 0.8 60 30
49 1480G LW3-G689 8 0 22.1 6.9 425 7.3 0.2 68 40
54 1471G LW3-G654 8 0 22.9 6.8 145 7.1 0.4 51 30
62 1488G LW3-G722 8 0 22.9 6.8 150 7.0 0.6 51 40
76 1476G LW3-G787 8 0 22.8 7.1 130 7.0 0.3 43 30
90 1487G LW3-G718 8 0 22.8 7.0 140 7.0 0.4 51 30
92 1462G LW3-G628 8 0 22.7 7.1 150 7.0 0.6 51 40


118 1490G LW3-G737 8 0 22.7 6.4 170 6.9 1.7 68 50
128 1482G LW3-G694 8 0 22.3 6.2 145 7.0 1.1 51 30
134 1460G LW3-G622 8 0 22.2 6.7 140 6.9 0.6 51 40


Overlying water
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


148 1464G LW3-G638 8 0 22.2 6.9 140 6.9 0.6 43 40
164 1463G LW3-G623 8 0 22.3 7.1 150 6.8 0.6 51 40
166 1467G LW3-G637-1 8 0 22.3 6.8 140 6.9 0.5 43 30
169 1466G LW3-G786 8 0 22.4 7.0 135 6.9 0.4 51 30
171 1479G LW3-G685 8 0 22.3 6.8 140 7.0 0.6 51 40
185 1477G LW3-G674 8 0 22.3 7.2 170 6.9 0.1 51 40
195 1508G Control 8 0 22.6 6.9 190 7.2 <0.1 43 30
230 1483G LW3-G700 8 0 22.5 6.7 135 7.1 0.3 51 30
241 1470G LW3-G653 8 0 22.4 6.8 140 7.0 0.6 51 40
246 1473G LW3-G665 8 0 22.9 6.2 135 7.0 0.2 51 30
250 1484G LW3-G707 8 0 22.9 6.6 140 7.0 0.5 51 40
251 1472G LW3-G663 8 0 22.7 7.7 140 7.0 <0.1 51 30
259 1475G LW3-G788 8 0 22.7 7.6 130 7.1 <0.1 43 30
260 1485G LW3-G711 8 0 22.5 6.6 145 7.0 0.6 51 40
262 1468G LW3-G643 8 0 22.4 6.9 130 7.0 0.4 51 40
21 1469G LW3-G648 8 1 22.5
23 1459G LW3-G612-1 8 1 22.5
27 1481G LW3-G693 8 1 22.6
28 1461G LW3-G625 8 1 22.6
29 1486G LW3-G713 8 1 22.8
31 1474G LW3-G671 8 1 22.4
33 1465G LW3-G785 8 1 22.4
34 1478G LW3-G683 8 1 22.5
43 1489G LW3-G736 8 1 22.4
49 1480G LW3-G689 8 1 22.5
54 1471G LW3-G654 8 1 23.0
62 1488G LW3-G722 8 1 22 662 1488G LW3 G722 8 1 22.6
76 1476G LW3-G787 8 1 22.5
90 1487G LW3-G718 8 1 23.2
92 1462G LW3-G628 8 1 23.1


118 1490G LW3-G737 8 1 22.9
128 1482G LW3-G694 8 1 22.7
134 1460G LW3-G622 8 1 22.6
148 1464G LW3-G638 8 1 22.7
164 1463G LW3-G623 8 1 22.7
166 1467G LW3-G637-1 8 1 22.7
169 1466G LW3-G786 8 1 22.7
171 1479G LW3-G685 8 1 22.7
185 1477G LW3-G674 8 1 22.9
195 1508G Control 8 1 23.0
230 1483G LW3-G700 8 1 22.7
241 1470G LW3-G653 8 1 22.8
246 1473G LW3-G665 8 1 23.1
250 1484G LW3-G707 8 1 22.9
251 1472G LW3-G663 8 1 22.9
259 1475G LW3-G788 8 1 22.9
260 1485G LW3-G711 8 1 22.7
262 1468G LW3-G643 8 1 22.8
21 1469G LW3-G648 8 2 22.8
23 1459G LW3-G612-1 8 2 23.2
27 1481G LW3-G693 8 2 23.0
28 1461G LW3-G625 8 2 23.1
29 1486G LW3-G713 8 2 23.2
31 1474G LW3-G671 8 2 23.0
33 1465G LW3-G785 8 2 23.0
34 1478G LW3-G683 8 2 23.1
43 1489G LW3-G736 8 2 22.9
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


49 1480G LW3-G689 8 2 22.9
54 1471G LW3-G654 8 2 23.4
62 1488G LW3-G722 8 2 23.0
76 1476G LW3-G787 8 2 23.1
90 1487G LW3-G718 8 2 23.5
92 1462G LW3-G628 8 2 23.5


118 1490G LW3-G737 8 2 23.4
128 1482G LW3-G694 8 2 23.1
134 1460G LW3-G622 8 2 23.1
148 1464G LW3-G638 8 2 23.2
164 1463G LW3-G623 8 2 23.1
166 1467G LW3-G637-1 8 2 23.1
169 1466G LW3-G786 8 2 23.2
171 1479G LW3-G685 8 2 23.1
185 1477G LW3-G674 8 2 23.2
195 1508G Control 8 2 23.3
230 1483G LW3-G700 8 2 23.1
241 1470G LW3-G653 8 2 23.2
246 1473G LW3-G665 8 2 23.5
250 1484G LW3-G707 8 2 23.3
251 1472G LW3-G663 8 2 23.3
259 1475G LW3-G788 8 2 23.3
260 1485G LW3-G711 8 2 23.2
262 1468G LW3-G643 8 2 23.2
21 1469G LW3-G648 8 3 23.0 6.5 6.7
23 1459G LW3-G612-1 8 3 23.7 6.6 6.7
27 1481G LW3-G693 8 3 23 2 6 5 6 727 1481G LW3 G693 8 3 23.2 6.5 6.7
28 1461G LW3-G625 8 3 23.4 6.4 6.7
29 1486G LW3-G713 8 3 23.7 6.6 6.7
31 1474G LW3-G671 8 3 23.1 6.3 6.7
33 1465G LW3-G785 8 3 23.3 6.2 6.7
34 1478G LW3-G683 8 3 23.4 6.2 6.8
43 1489G LW3-G736 8 3 23.2 6.1 6.7
49 1480G LW3-G689 8 3 23.2 6.2 7.0
54 1471G LW3-G654 8 3 24.0 6.3 7.0
62 1488G LW3-G722 8 3 23.3 6.3 6.8
76 1476G LW3-G787 8 3 23.4 6.4 6.8
90 1487G LW3-G718 8 3 24.0 6.2 6.9
92 1462G LW3-G628 8 3 23.9 6.4 6.9


118 1490G LW3-G737 8 3 23.4 6.5 6.9
128 1482G LW3-G694 8 3 23.2 6.4 6.8
134 1460G LW3-G622 8 3 23.2 6.8 6.8
148 1464G LW3-G638 8 3 23.4 6.7 6.8
164 1463G LW3-G623 8 3 23.2 6.9 6.9
166 1467G LW3-G637-1 8 3 23.4 6.8 6.9
169 1466G LW3-G786 8 3 23.2 6.8 6.8
171 1479G LW3-G685 8 3 23.2 6.4 6.9
185 1477G LW3-G674 8 3 23.5 7.0 7.1
195 1508G Control 8 3 23.7 6.2 7.0
230 1483G LW3-G700 8 3 23.3 6.8 6.9
241 1470G LW3-G653 8 3 23.4 6.9 6.9
246 1473G LW3-G665 8 3 24.0 6.9 6.9
250 1484G LW3-G707 8 3 23.4 6.4 6.8
251 1472G LW3-G663 8 3 23.6 7.1 6.9
259 1475G LW3-G788 8 3 23.5 7.5 7.1
260 1485G LW3-G711 8 3 23.3 6.8 6.9
262 1468G LW3-G643 8 3 23.4 7.0 7.0
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


21 1469G LW3-G648 8 4 22.8
23 1459G LW3-G612-1 8 4 23.3
27 1481G LW3-G693 8 4 23.1
28 1461G LW3-G625 8 4 23.2
29 1486G LW3-G713 8 4 23.1
31 1474G LW3-G671 8 4 23.0
33 1465G LW3-G785 8 4 23.2
34 1478G LW3-G683 8 4 23.3
43 1489G LW3-G736 8 4 23.1
49 1480G LW3-G689 8 4 23.1
54 1471G LW3-G654 8 4 23.6
62 1488G LW3-G722 8 4 23.1
76 1476G LW3-G787 8 4 23.2
90 1487G LW3-G718 8 4 23.7
92 1462G LW3-G628 8 4 23.5


118 1490G LW3-G737 8 4 23.2
128 1482G LW3-G694 8 4 23.1
134 1460G LW3-G622 8 4 23.0
148 1464G LW3-G638 8 4 23.1
164 1463G LW3-G623 8 4 23.1
166 1467G LW3-G637-1 8 4 23.1
169 1466G LW3-G786 8 4 23.2
171 1479G LW3-G685 8 4 23.1
185 1477G LW3-G674 8 4 23.2
195 1508G Control 8 4 23.4
230 1483G LW3-G700 8 4 23.1
241 1470G LW3-G653 8 4 23 2241 1470G LW3 G653 8 4 23.2
246 1473G LW3-G665 8 4 23.6
250 1484G LW3-G707 8 4 23.2
251 1472G LW3-G663 8 4 23.3
259 1475G LW3-G788 8 4 23.3
260 1485G LW3-G711 8 4 23.1
262 1468G LW3-G643 8 4 23.1
21 1469G LW3-G648 8 5 22.9 6.6 150 7.1
23 1459G LW3-G612-1 8 5 23.4 6.7 150 7.0
27 1481G LW3-G693 8 5 23.2 6.7 150 7.0
28 1461G LW3-G625 8 5 23.3 6.6 150 7.0
29 1486G LW3-G713 8 5 23.5 5.6 145 7.0
31 1474G LW3-G671 8 5 23.3 5.6 145 6.9
33 1465G LW3-G785 8 5 23.2 5.6 150 7.0
34 1478G LW3-G683 8 5 23.4 6.4 150 7.0
43 1489G LW3-G736 8 5 23.2 6.4 155 6.9
49 1480G LW3-G689 8 5 23.2 6.8 190 7.2
54 1471G LW3-G654 8 5 23.9 6.5 150 6.7
62 1488G LW3-G722 8 5 23.2 6.5 150 6.7
76 1476G LW3-G787 8 5 23.4 6.7 145 6.8
90 1487G LW3-G718 8 5 23.9 6.6 145 6.9
92 1462G LW3-G628 8 5 23.7 6.6 150 6.8


118 1490G LW3-G737 8 5 23.3 6.2 155 6.7
128 1482G LW3-G694 8 5 23.1 6.6 150 6.8
134 1460G LW3-G622 8 5 23.1 6.6 150 6.8
148 1464G LW3-G638 8 5 23.3 6.5 150 6.7
164 1463G LW3-G623 8 5 23.1 6.8 150 6.8
166 1467G LW3-G637-1 8 5 23.2 6.8 145 6.8
169 1466G LW3-G786 8 5 23.3 6.8 145 6.8
171 1479G LW3-G685 8 5 23.1 6.5 150 6.7
185 1477G LW3-G674 8 5 23.4 7.0 150 6.9
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


195 1508G Control 8 5 23.5 6.9 155 7.0
230 1483G LW3-G700 8 5 23.2 6.6 145 6.8
241 1470G LW3-G653 8 5 23.4 6.8 150 6.8
246 1473G LW3-G665 8 5 23.9 6.8 150 6.8
250 1484G LW3-G707 8 5 23.3 6.6 150 6.7
251 1472G LW3-G663 8 5 23.5 7.1 150 6.9
259 1475G LW3-G788 8 5 23.5 7.3 145 6.9
260 1485G LW3-G711 8 5 23.3 6.4 150 6.7
262 1468G LW3-G643 8 5 23.3 6.8 145 6.7
21 1469G LW3-G648 8 6 22.0
23 1459G LW3-G612-1 8 6 22.0
27 1481G LW3-G693 8 6 22.0
28 1461G LW3-G625 8 6 22.0
29 1486G LW3-G713 8 6 22.3
31 1474G LW3-G671 8 6 22.2
33 1465G LW3-G785 8 6 22.2
34 1478G LW3-G683 8 6 22.2
43 1489G LW3-G736 8 6 22.2
49 1480G LW3-G689 8 6 22.2
54 1471G LW3-G654 8 6 22.7
62 1488G LW3-G722 8 6 22.2
76 1476G LW3-G787 8 6 22.3
90 1487G LW3-G718 8 6 22.4
92 1462G LW3-G628 8 6 22.7


118 1490G LW3-G737 8 6 22.5
128 1482G LW3-G694 8 6 22.3
134 1460G LW3-G622 8 6 22 2134 1460G LW3 G622 8 6 22.2
148 1464G LW3-G638 8 6 22.3
164 1463G LW3-G623 8 6 22.3
166 1467G LW3-G637-1 8 6 22.4
169 1466G LW3-G786 8 6 22.3
171 1479G LW3-G685 8 6 22.3
185 1477G LW3-G674 8 6 22.4
195 1508G Control 8 6 22.5
230 1483G LW3-G700 8 6 22.4
241 1470G LW3-G653 8 6 22.4
246 1473G LW3-G665 8 6 22.8
250 1484G LW3-G707 8 6 22.4
251 1472G LW3-G663 8 6 22.5
259 1475G LW3-G788 8 6 22.4
260 1485G LW3-G711 8 6 22.4
262 1468G LW3-G643 8 6 22.4
21 1469G LW3-G648 8 7 22.1 7.0 7.0
23 1459G LW3-G612-1 8 7 22.4 7.3 7.0
27 1481G LW3-G693 8 7 22.2 7.2 6.9
28 1461G LW3-G625 8 7 22.3 7.4 6.9
29 1486G LW3-G713 8 7 22.6 7.2 7.0
31 1474G LW3-G671 8 7 22.4 7.3 6.9
33 1465G LW3-G785 8 7 22.2 7.5 6.9
34 1478G LW3-G683 8 7 22.4 7.3 6.9
43 1489G LW3-G736 8 7 22.2 7.2 6.9
49 1480G LW3-G689 8 7 22.2 7.4 7.1
54 1471G LW3-G654 8 7 22.9 7.0 7.0
62 1488G LW3-G722 8 7 22.3 7.1 7.0
76 1476G LW3-G787 8 7 22.4 7.4 7.0
90 1487G LW3-G718 8 7 22.9 7.2 7.0
92 1462G LW3-G628 8 7 22.8 7.1 7.0
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


118 1490G LW3-G737 8 7 22.4 7.4 7.0
128 1482G LW3-G694 8 7 22.2 7.6 7.0
134 1460G LW3-G622 8 7 22.2 7.4 7.0
148 1464G LW3-G638 8 7 22.3 7.2 6.9
164 1463G LW3-G623 8 7 22.2 7.0 7.0
166 1467G LW3-G637-1 8 7 22.3 7.3 7.0
169 1466G LW3-G786 8 7 22.4 7.1 7.0
171 1479G LW3-G685 8 7 22.2 6.8 7.0
185 1477G LW3-G674 8 7 22.5 7.0 7.0
195 1508G Control 8 7 22.7 6.9 7.1
230 1483G LW3-G700 8 7 22.4 7.2 7.0
241 1470G LW3-G653 8 7 22.4 7.4 6.6
246 1473G LW3-G665 8 7 23.0 7.3 6.8
250 1484G LW3-G707 8 7 22.6 7.2 7.0
251 1472G LW3-G663 8 7 22.6 7.1 6.9
259 1475G LW3-G788 8 7 22.6 7.0 7.0
260 1485G LW3-G711 8 7 22.4 7.4 7.0
262 1468G LW3-G643 8 7 22.4 7.2 6.9
21 1469G LW3-G648 8 8 22.4
23 1459G LW3-G612-1 8 8 22.7
27 1481G LW3-G693 8 8 22.5
28 1461G LW3-G625 8 8 22.6
29 1486G LW3-G713 8 8 22.8
31 1474G LW3-G671 8 8 22.7
33 1465G LW3-G785 8 8 22.6
34 1478G LW3-G683 8 8 22.7
43 1489G LW3-G736 8 8 22 743 1489G LW3 G736 8 8 22.7
49 1480G LW3-G689 8 8 22.7
54 1471G LW3-G654 8 8 23.1
62 1488G LW3-G722 8 8 22.7
76 1476G LW3-G787 8 8 22.8
90 1487G LW3-G718 8 8 23.1
92 1462G LW3-G628 8 8 23.1


118 1490G LW3-G737 8 8 22.8
128 1482G LW3-G694 8 8 22.8
134 1460G LW3-G622 8 8 22.7
148 1464G LW3-G638 8 8 22.8
164 1463G LW3-G623 8 8 22.7
166 1467G LW3-G637-1 8 8 22.8
169 1466G LW3-G786 8 8 22.8
171 1479G LW3-G685 8 8 22.7
185 1477G LW3-G674 8 8 22.9
195 1508G Control 8 8 23.0
230 1483G LW3-G700 8 8 22.8
241 1470G LW3-G653 8 8 22.8
246 1473G LW3-G665 8 8 23.2
250 1484G LW3-G707 8 8 22.9
251 1472G LW3-G663 8 8 22.9
259 1475G LW3-G788 8 8 22.9
260 1485G LW3-G711 8 8 22.8
262 1468G LW3-G643 8 8 22.8
21 1469G LW3-G648 8 9 22.8
23 1459G LW3-G612-1 8 9 23.0
27 1481G LW3-G693 8 9 22.9
28 1461G LW3-G625 8 9 22.9
29 1486G LW3-G713 8 9 22.9
31 1474G LW3-G671 8 9 22.8
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


33 1465G LW3-G785 8 9 22.9
34 1478G LW3-G683 8 9 22.9
43 1489G LW3-G736 8 9 23.0
49 1480G LW3-G689 8 9 23.0
54 1471G LW3-G654 8 9 23.3
62 1488G LW3-G722 8 9 22.9
76 1476G LW3-G787 8 9 23.0
90 1487G LW3-G718 8 9 23.4
92 1462G LW3-G628 8 9 23.3


118 1490G LW3-G737 8 9 23.1
128 1482G LW3-G694 8 9 23.1
134 1460G LW3-G622 8 9 23.0
148 1464G LW3-G638 8 9 23.1
164 1463G LW3-G623 8 9 23.0
166 1467G LW3-G637-1 8 9 23.1
169 1466G LW3-G786 8 9 23.1
171 1479G LW3-G685 8 9 23.0
185 1477G LW3-G674 8 9 23.1
195 1508G Control 8 9 23.2
230 1483G LW3-G700 8 9 23.1
241 1470G LW3-G653 8 9 23.1
246 1473G LW3-G665 8 9 23.3
250 1484G LW3-G707 8 9 23.2
251 1472G LW3-G663 8 9 23.2
259 1475G LW3-G788 8 9 23.2
260 1485G LW3-G711 8 9 23.2
262 1468G LW3-G643 8 9 23 1262 1468G LW3 G643 8 9 23.1
21 1469G LW3-G648 8 10 22.6 6.3 6.8
23 1459G LW3-G612-1 8 10 22.9 6.2 6.7
27 1481G LW3-G693 8 10 22.7 6.2 6.7
28 1461G LW3-G625 8 10 22.8 6.1 6.8
29 1486G LW3-G713 8 10 23.0 6.3 6.8
31 1474G LW3-G671 8 10 22.8 6.4 6.8
33 1465G LW3-G785 8 10 22.7 6.1 6.7
34 1478G LW3-G683 8 10 22.8 6.0 6.8
43 1489G LW3-G736 8 10 22.8 6.0 6.8
49 1480G LW3-G689 8 10 22.7 6.4 7.0
54 1471G LW3-G654 8 10 23.2 6.4 6.9
62 1488G LW3-G722 8 10 22.7 6.2 6.8
76 1476G LW3-G787 8 10 22.9 6.4 6.8
90 1487G LW3-G718 8 10 23.3 6.3 6.9
92 1462G LW3-G628 8 10 23.2 6.0 6.9


118 1490G LW3-G737 8 10 22.9 5.8 6.8
128 1482G LW3-G694 8 10 22.8 6.1 6.8
134 1460G LW3-G622 8 10 22.8 6.2 6.8
148 1464G LW3-G638 8 10 22.9 6.0 6.8
164 1463G LW3-G623 8 10 22.8 6.1 6.9
166 1467G LW3-G637-1 8 10 22.9 6.6 6.8
169 1466G LW3-G786 8 10 22.9 6.3 6.8
171 1479G LW3-G685 8 10 22.8 6.4 6.9
185 1477G LW3-G674 8 10 23.0 6.6 6.8
195 1508G Control 8 10 23.1 6.5 6.9
230 1483G LW3-G700 8 10 22.9 6.4 6.9
241 1470G LW3-G653 8 10 23.0 6.1 6.9
246 1473G LW3-G665 8 10 23.3 6.4 6.8
250 1484G LW3-G707 8 10 23.0 6.0 6.9
251 1472G LW3-G663 8 10 23.1 6.8 6.9
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


259 1475G LW3-G788 8 10 23.2 6.8 6.9
260 1485G LW3-G711 8 10 23.2 6.2 6.9
262 1468G LW3-G643 8 10 23.2 6.4 6.9
21 1469G LW3-G648 8 11 22.5
23 1459G LW3-G612-1 8 11 22.7
27 1481G LW3-G693 8 11 22.6
28 1461G LW3-G625 8 11 22.7
29 1486G LW3-G713 8 11 22.8
31 1474G LW3-G671 8 11 22.8
33 1465G LW3-G785 8 11 22.7
34 1478G LW3-G683 8 11 22.8
43 1489G LW3-G736 8 11 22.8
49 1480G LW3-G689 8 11 22.8
54 1471G LW3-G654 8 11 23.1
62 1488G LW3-G722 8 11 22.8
76 1476G LW3-G787 8 11 22.9
90 1487G LW3-G718 8 11 23.1
92 1462G LW3-G628 8 11 23.1


118 1490G LW3-G737 8 11 22.9
128 1482G LW3-G694 8 11 22.8
134 1460G LW3-G622 8 11 22.8
148 1464G LW3-G638 8 11 22.9
164 1463G LW3-G623 8 11 22.9
166 1467G LW3-G637-1 8 11 22.9
169 1466G LW3-G786 8 11 23.0
171 1479G LW3-G685 8 11 22.8
185 1477G LW3-G674 8 11 22 9185 1477G LW3 G674 8 11 22.9
195 1508G Control 8 11 23.1
230 1483G LW3-G700 8 11 22.9
241 1470G LW3-G653 8 11 23.0
246 1473G LW3-G665 8 11 23.3
250 1484G LW3-G707 8 11 23.1
251 1472G LW3-G663 8 11 23.1
259 1475G LW3-G788 8 11 23.4
260 1485G LW3-G711 8 11 23.4
262 1468G LW3-G643 8 11 23.4
21 1469G LW3-G648 8 12 22.3 5.6 150 6.8
23 1459G LW3-G612-1 8 12 22.6 5.7 150 6.8
27 1481G LW3-G693 8 12 22.5 5.6 150 6.8
28 1461G LW3-G625 8 12 22.5 5.5 150 6.9
29 1486G LW3-G713 8 12 22.8 5.7 145 6.8
31 1474G LW3-G671 8 12 22.7 5.9 145 6.7
33 1465G LW3-G785 8 12 22.5 5.4 145 6.8
34 1478G LW3-G683 8 12 22.6 5.6 150 6.9
43 1489G LW3-G736 8 12 22.7 5.6 150 6.9
49 1480G LW3-G689 8 12 22.7 6.1 160 7.1
54 1471G LW3-G654 8 12 23.1 5.8 145 6.9
62 1488G LW3-G722 8 12 22.7 5.5 150 6.9
76 1476G LW3-G787 8 12 22.8 6.0 145 6.9
90 1487G LW3-G718 8 12 23.3 5.9 150 6.9
92 1462G LW3-G628 8 12 23.1 6.0 150 6.8


118 1490G LW3-G737 8 12 22.8 5.6 145 6.9
128 1482G LW3-G694 8 12 22.8 5.8 145 6.8
134 1460G LW3-G622 8 12 22.7 5.8 145 6.8
148 1464G LW3-G638 8 12 22.8 5.7 145 6.9
164 1463G LW3-G623 8 12 22.7 5.8 150 6.9
166 1467G LW3-G637-1 8 12 22.9 5.9 145 6.8
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


169 1466G LW3-G786 8 12 22.9 6.0 145 6.8
171 1479G LW3-G685 8 12 22.7 5.6 145 6.8
185 1477G LW3-G674 8 12 23.0 6.0 150 6.8
195 1508G Control 8 12 23.1 6.2 155 7.0
230 1483G LW3-G700 8 12 22.8 5.8 145 6.9
241 1470G LW3-G653 8 12 23.0 5.6 145 6.9
246 1473G LW3-G665 8 12 23.3 6.1 145 6.9
250 1484G LW3-G707 8 12 23.0 6.6 145 6.9
251 1472G LW3-G663 8 12 23.0 6.3 145 6.9
259 1475G LW3-G788 8 12 23.4 6.2 145 6.8
260 1485G LW3-G711 8 12 23.4 5.8 150 6.9
262 1468G LW3-G643 8 12 23.5 6.0 145 6.9
21 1469G LW3-G648 8 13 22.4
23 1459G LW3-G612-1 8 13 22.8
27 1481G LW3-G693 8 13 22.4
28 1461G LW3-G625 8 13 22.8
29 1486G LW3-G713 8 13 23.0
31 1474G LW3-G671 8 13 22.9
33 1465G LW3-G785 8 13 22.8
34 1478G LW3-G683 8 13 22.8
43 1489G LW3-G736 8 13 22.8
49 1480G LW3-G689 8 13 22.8
54 1471G LW3-G654 8 13 23.3
62 1488G LW3-G722 8 13 22.9
76 1476G LW3-G787 8 13 23.0
90 1487G LW3-G718 8 13 23.4
92 1462G LW3-G628 8 13 23 392 1462G LW3 G628 8 13 23.3


118 1490G LW3-G737 8 13 23.0
128 1482G LW3-G694 8 13 22.9
134 1460G LW3-G622 8 13 22.9
148 1464G LW3-G638 8 13 23.0
164 1463G LW3-G623 8 13 22.9
166 1467G LW3-G637-1 8 13 23.0
169 1466G LW3-G786 8 13 23.0
171 1479G LW3-G685 8 13 22.8
185 1477G LW3-G674 8 13 23.1
195 1508G Control 8 13 23.2
230 1483G LW3-G700 8 13 23.0
241 1470G LW3-G653 8 13 23.0
246 1473G LW3-G665 8 13 23.4
250 1484G LW3-G707 8 13 23.1
251 1472G LW3-G663 8 13 23.2
259 1475G LW3-G788 8 13 23.5
260 1485G LW3-G711 8 13 23.5
262 1468G LW3-G643 8 13 23.5
21 1469G LW3-G648 8 14 22.1 5.8 7.0
23 1459G LW3-G612-1 8 14 22.3 6.0 6.9
27 1481G LW3-G693 8 14 22.1 5.8 6.9
28 1461G LW3-G625 8 14 22.2 5.9 7.0
29 1486G LW3-G713 8 14 22.3 5.9 6.9
31 1474G LW3-G671 8 14 22.3 6.1 6.9
33 1465G LW3-G785 8 14 22.1 5.8 6.8
34 1478G LW3-G683 8 14 22.3 5.9 6.8
43 1489G LW3-G736 8 14 22.2 5.7 6.9
49 1480G LW3-G689 8 14 22.2 6.2 6.9
54 1471G LW3-G654 8 14 22.8 6.1 6.8
62 1488G LW3-G722 8 14 22.4 5.8 6.8
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


76 1476G LW3-G787 8 14 22.4 6.1 6.9
90 1487G LW3-G718 8 14 22.9 5.9 6.9
92 1462G LW3-G628 8 14 22.9 6.1 6.8


118 1490G LW3-G737 8 14 22.5 5.8 6.8
128 1482G LW3-G694 8 14 22.4 6.2 6.9
134 1460G LW3-G622 8 14 22.3 6.2 6.9
148 1464G LW3-G638 8 14 22.4 5.9 6.9
164 1463G LW3-G623 8 14 22.3 5.7 7.0
166 1467G LW3-G637-1 8 14 22.4 5.8 6.9
169 1466G LW3-G786 8 14 22.6 6.2 6.9
171 1479G LW3-G685 8 14 22.3 6.0 6.9
185 1477G LW3-G674 8 14 22.6 6.3 6.9
195 1508G Control 8 14 22.7 6.0 6.9
230 1483G LW3-G700 8 14 22.5 5.4 6.9
241 1470G LW3-G653 8 14 22.6 5.7 6.9
246 1473G LW3-G665 8 14 23.0 6.3 6.9
250 1484G LW3-G707 8 14 22.7 5.8 6.9
251 1472G LW3-G663 8 14 22.7 6.6 6.9
259 1475G LW3-G788 8 14 23.1 6.8 6.9
260 1485G LW3-G711 8 14 23.1 5.7 7.0
262 1468G LW3-G643 8 14 23.2 6.2 6.9
21 1469G LW3-G648 8 15 22.5
23 1459G LW3-G612-1 8 15 22.5
27 1481G LW3-G693 8 15 22.6
28 1461G LW3-G625 8 15 22.6
29 1486G LW3-G713 8 15 22.7
31 1474G LW3-G671 8 15 22 731 1474G LW3 G671 8 15 22.7
33 1465G LW3-G785 8 15 22.6
34 1478G LW3-G683 8 15 22.7
43 1489G LW3-G736 8 15 22.7
49 1480G LW3-G689 8 15 22.8
54 1471G LW3-G654 8 15 23.3
62 1488G LW3-G722 8 15 22.7
76 1476G LW3-G787 8 15 22.8
90 1487G LW3-G718 8 15 22.8
92 1462G LW3-G628 8 15 22.9


118 1490G LW3-G737 8 15 23.1
128 1482G LW3-G694 8 15 22.8
134 1460G LW3-G622 8 15 22.8
148 1464G LW3-G638 8 15 22.9
164 1463G LW3-G623 8 15 22.7
166 1467G LW3-G637-1 8 15 22.7
169 1466G LW3-G786 8 15 22.8
171 1479G LW3-G685 8 15 22.9
185 1477G LW3-G674 8 15 22.9
195 1508G Control 8 15 23.1
230 1483G LW3-G700 8 15 23.1
241 1470G LW3-G653 8 15 22.9
246 1473G LW3-G665 8 15 23.4
250 1484G LW3-G707 8 15 22.9
251 1472G LW3-G663 8 15 22.9
259 1475G LW3-G788 8 15 23.3
260 1485G LW3-G711 8 15 23.5
262 1468G LW3-G643 8 15 23.5
21 1469G LW3-G648 8 16 23.1
23 1459G LW3-G612-1 8 16 23.3
27 1481G LW3-G693 8 16 23.2
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


28 1461G LW3-G625 8 16 23.2
29 1486G LW3-G713 8 16 23.3
31 1474G LW3-G671 8 16 23.4
33 1465G LW3-G785 8 16 23.1
34 1478G LW3-G683 8 16 23.2
43 1489G LW3-G736 8 16 23.3
49 1480G LW3-G689 8 16 23.3
54 1471G LW3-G654 8 16 23.6
62 1488G LW3-G722 8 16 23.2
76 1476G LW3-G787 8 16 23.3
90 1487G LW3-G718 8 16 23.6
92 1462G LW3-G628 8 16 23.7


118 1490G LW3-G737 8 16 23.4
128 1482G LW3-G694 8 16 23.3
134 1460G LW3-G622 8 16 23.3
148 1464G LW3-G638 8 16 23.3
164 1463G LW3-G623 8 16 23.3
166 1467G LW3-G637-1 8 16 23.3
169 1466G LW3-G786 8 16 23.4
171 1479G LW3-G685 8 16 23.3
185 1477G LW3-G674 8 16 23.4
195 1508G Control 8 16 23.6
230 1483G LW3-G700 8 16 23.4
241 1470G LW3-G653 8 16 23.5
246 1473G LW3-G665 8 16 23.7
250 1484G LW3-G707 8 16 23.5
251 1472G LW3-G663 8 16 23 5251 1472G LW3 G663 8 16 23.5
259 1475G LW3-G788 8 16 23.8
260 1485G LW3-G711 8 16 23.8
262 1468G LW3-G643 8 16 23.8
21 1469G LW3-G648 8 17 22.2 5.8 6.8
23 1459G LW3-G612-1 8 17 22.3 5.8 6.7
27 1481G LW3-G693 8 17 22.1 5.4 6.7
28 1461G LW3-G625 8 17 22.1 5.5 6.8
29 1486G LW3-G713 8 17 22.4 5.9 6.7
31 1474G LW3-G671 8 17 22.3 6.2 6.7
33 1465G LW3-G785 8 17 22.2 5.1 6.7
34 1478G LW3-G683 8 17 22.2 5.3 6.7
43 1489G LW3-G736 8 17 22.3 5.6 6.7
49 1480G LW3-G689 8 17 22.2 6.2 6.8
54 1471G LW3-G654 8 17 22.7 6.2 6.7
62 1488G LW3-G722 8 17 22.2 5.2 6.7
76 1476G LW3-G787 8 17 22.3 5.8 6.7
90 1487G LW3-G718 8 17 22.8 5.5 6.8
92 1462G LW3-G628 8 17 22.7 5.6 6.8


118 1490G LW3-G737 8 17 22.4 5.5 6.6
128 1482G LW3-G694 8 17 22.2 6.1 6.6
134 1460G LW3-G622 8 17 22.3 5.7 6.7
148 1464G LW3-G638 8 17 22.3 5.5 6.7
164 1463G LW3-G623 8 17 22.2 5.1 6.8
166 1467G LW3-G637-1 8 17 22.3 5.8 6.8
169 1466G LW3-G786 8 17 22.4 5.9 6.8
171 1479G LW3-G685 8 17 22.2 5.9 6.7
185 1477G LW3-G674 8 17 22.5 6.3 6.8
195 1508G Control 8 17 22.8 5.8 7.1
230 1483G LW3-G700 8 17 22.4 5.9 6.9
241 1470G LW3-G653 8 17 22.5 5.8 6.8
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


246 1473G LW3-G665 8 17 23.0 6.4 6.7
250 1484G LW3-G707 8 17 22.7 5.2 6.7
251 1472G LW3-G663 8 17 22.7 6.6 6.7
259 1475G LW3-G788 8 17 23.0 7.0 6.8
260 1485G LW3-G711 8 17 23.0 5.9 6.7
262 1468G LW3-G643 8 17 23.2 6.2 6.7
21 1469G LW3-G648 8 18 22.3
23 1459G LW3-G612-1 8 18 22.7
27 1481G LW3-G693 8 18 22.4
28 1461G LW3-G625 8 18 22.5
29 1486G LW3-G713 8 18 22.8
31 1474G LW3-G671 8 18 22.7
33 1465G LW3-G785 8 18 22.5
34 1478G LW3-G683 8 18 22.6
43 1489G LW3-G736 8 18 22.6
49 1480G LW3-G689 8 18 22.6
54 1471G LW3-G654 8 18 23.1
62 1488G LW3-G722 8 18 22.5
76 1476G LW3-G787 8 18 22.7
90 1487G LW3-G718 8 18 23.2
92 1462G LW3-G628 8 18 23.0


118 1490G LW3-G737 8 18 22.7
128 1482G LW3-G694 8 18 22.6
134 1460G LW3-G622 8 18 22.5
148 1464G LW3-G638 8 18 22.7
164 1463G LW3-G623 8 18 22.6
166 1467G LW3-G637-1 8 18 22 7166 1467G LW3 G637 1 8 18 22.7
169 1466G LW3-G786 8 18 22.7
171 1479G LW3-G685 8 18 22.6
185 1477G LW3-G674 8 18 22.8
195 1508G Control 8 18 22.9
230 1483G LW3-G700 8 18 22.7
241 1470G LW3-G653 8 18 22.9
246 1473G LW3-G665 8 18 23.2
250 1484G LW3-G707 8 18 22.9
251 1472G LW3-G663 8 18 22.9
259 1475G LW3-G788 8 18 23.3
260 1485G LW3-G711 8 18 23.4
262 1468G LW3-G643 8 18 23.4
21 1469G LW3-G648 8 19 22.0 5.8 155 6.7
23 1459G LW3-G612-1 8 19 22.6 5.9 155 6.8
27 1481G LW3-G693 8 19 22.2 5.6 155 6.8
28 1461G LW3-G625 8 19 22.4 5.5 155 6.9
29 1486G LW3-G713 8 19 22.7 5.8 150 6.9
31 1474G LW3-G671 8 19 22.4 5.6 150 6.9
33 1465G LW3-G785 8 19 22.2 5.3 155 7.0
34 1478G LW3-G683 8 19 22.4 5.2 155 7.0
43 1489G LW3-G736 8 19 22.3 5.6 150 6.9
49 1480G LW3-G689 8 19 22.3 5.4 155 7.1
54 1471G LW3-G654 8 19 22.9 5.8 150 7.0
62 1488G LW3-G722 8 19 22.2 5.3 155 6.9
76 1476G LW3-G787 8 19 22.4 5.8 150 7.0
90 1487G LW3-G718 8 19 23.0 5.6 155 7.1
92 1462G LW3-G628 8 19 22.8 5.4 150 6.9


118 1490G LW3-G737 8 19 22.4 5.7 150 6.9
128 1482G LW3-G694 8 19 22.3 6.2 145 6.9
134 1460G LW3-G622 8 19 22.3 6.5 145 7.1
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


148 1464G LW3-G638 8 19 22.5 6.0 150 7.0
164 1463G LW3-G623 8 19 22.3 5.6 155 7.2
166 1467G LW3-G637-1 8 19 22.5 6.0 150 7.1
169 1466G LW3-G786 8 19 22.3 6.2 150 7.0
171 1479G LW3-G685 8 19 22.3 6.0 150 7.0
185 1477G LW3-G674 8 19 22.7 6.4 150 7.0
195 1508G Control 8 19 22.8 5.6 155 7.1
230 1483G LW3-G700 8 19 22.4 6.1 150 7.1
241 1470G LW3-G653 8 19 22.6 6.0 150 6.8
246 1473G LW3-G665 8 19 23.2 6.5 150 7.0
250 1484G LW3-G707 8 19 22.7 6.1 150 6.9
251 1472G LW3-G663 8 19 22.8 6.5 150 7.0
259 1475G LW3-G788 8 19 23.2 7.0 150 7.0
260 1485G LW3-G711 8 19 23.1 6.1 155 7.0
262 1468G LW3-G643 8 19 23.3 6.2 150 7.0
21 1469G LW3-G648 8 20 22.0
23 1459G LW3-G612-1 8 20 22.4
27 1481G LW3-G693 8 20 22.2
28 1461G LW3-G625 8 20 22.3
29 1486G LW3-G713 8 20 22.6
31 1474G LW3-G671 8 20 22.4
33 1465G LW3-G785 8 20 22.2
34 1478G LW3-G683 8 20 22.3
43 1489G LW3-G736 8 20 22.2
49 1480G LW3-G689 8 20 22.2
54 1471G LW3-G654 8 20 22.9
62 1488G LW3-G722 8 20 22 362 1488G LW3 G722 8 20 22.3
76 1476G LW3-G787 8 20 22.4
90 1487G LW3-G718 8 20 22.9
92 1462G LW3-G628 8 20 22.7


118 1490G LW3-G737 8 20 22.5
128 1482G LW3-G694 8 20 22.3
134 1460G LW3-G622 8 20 22.2
148 1464G LW3-G638 8 20 22.4
164 1463G LW3-G623 8 20 22.3
166 1467G LW3-G637-1 8 20 22.4
169 1466G LW3-G786 8 20 22.5
171 1479G LW3-G685 8 20 22.3
185 1477G LW3-G674 8 20 22.6
195 1508G Control 8 20 22.7
230 1483G LW3-G700 8 20 22.4
241 1470G LW3-G653 8 20 22.5
246 1473G LW3-G665 8 20 22.9
250 1484G LW3-G707 8 20 22.6
251 1472G LW3-G663 8 20 22.6
259 1475G LW3-G788 8 20 22.9
260 1485G LW3-G711 8 20 23.0
262 1468G LW3-G643 8 20 23.1
21 1469G LW3-G648 8 21 22.6 6.6 7.1
23 1459G LW3-G612-1 8 21 23.2 6.6 7.1
27 1481G LW3-G693 8 21 22.7 6.3 7.0
28 1461G LW3-G625 8 21 23.0 6.4 7.1
29 1486G LW3-G713 8 21 23.2 6.4 7.0
31 1474G LW3-G671 8 21 22.7 6.6 7.0
33 1465G LW3-G785 8 21 22.5 5.9 7.1
34 1478G LW3-G683 8 21 22.7 5.9 7.1
43 1489G LW3-G736 8 21 22.7 6.1 6.9
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


49 1480G LW3-G689 8 21 22.8 6.8 7.2
54 1471G LW3-G654 8 21 23.5 6.7 7.0
62 1488G LW3-G722 8 21 22.7 6.2 7.0
76 1476G LW3-G787 8 21 23.3 6.6 7.1
90 1487G LW3-G718 8 21 23.5 6.3 7.2
92 1462G LW3-G628 8 21 23.3 5.5 6.8


118 1490G LW3-G737 8 21 22.8 6.0 6.9
128 1482G LW3-G694 8 21 22.7 6.8 7.0
134 1460G LW3-G622 8 21 22.7 6.7 7.2
148 1464G LW3-G638 8 21 22.9 6.6 7.1
164 1463G LW3-G623 8 21 22.7 6.1 7.3
166 1467G LW3-G637-1 8 21 22.9 6.6 7.1
169 1466G LW3-G786 8 21 22.9 6.6 7.1
171 1479G LW3-G685 8 21 22.7 6.4 7.1
185 1477G LW3-G674 8 21 23.1 6.9 7.2
195 1508G Control 8 21 23.1 6.4 7.2
230 1483G LW3-G700 8 21 22.8 6.6 7.2
241 1470G LW3-G653 8 21 23.1 6.5 7.0
246 1473G LW3-G665 8 21 23.5 6.8 7.1
250 1484G LW3-G707 8 21 23.1 6.1 7.0
251 1472G LW3-G663 8 21 23.2 7.2 7.1
259 1475G LW3-G788 8 21 23.6 7.2 7.1
260 1485G LW3-G711 8 21 23.6 6.6 7.0
262 1468G LW3-G643 8 21 23.7 6.8 7.1
21 1469G LW3-G648 8 22 22.2
23 1459G LW3-G612-1 8 22 22.1
27 1481G LW3-G693 8 22 22 127 1481G LW3 G693 8 22 22.1
28 1461G LW3-G625 8 22 22.5
29 1486G LW3-G713 8 22 22.4
31 1474G LW3-G671 8 22 22.6
33 1465G LW3-G785 8 22 22.3
34 1478G LW3-G683 8 22 22.6
43 1489G LW3-G736 8 22 22.5
49 1480G LW3-G689 8 22 22.5
54 1471G LW3-G654 8 22 22.2
62 1488G LW3-G722 8 22 22.7
76 1476G LW3-G787 8 22 22.6
90 1487G LW3-G718 8 22 22.9
92 1462G LW3-G628 8 22 22.2


118 1490G LW3-G737 8 22 22.8
128 1482G LW3-G694 8 22 22.8
134 1460G LW3-G622 8 22 22.6
148 1464G LW3-G638 8 22 22.7
164 1463G LW3-G623 8 22 22.6
166 1467G LW3-G637-1 8 22 22.6
169 1466G LW3-G786 8 22 22.8
171 1479G LW3-G685 8 22 22.6
185 1477G LW3-G674 8 22 22.6
195 1508G Control 8 22 22.9
230 1483G LW3-G700 8 22 23.0
241 1470G LW3-G653 8 22 22.8
246 1473G LW3-G665 8 22 22.8
250 1484G LW3-G707 8 22 23.1
251 1472G LW3-G663 8 22 23.1
259 1475G LW3-G788 8 22 23.3
260 1485G LW3-G711 8 22 23.3
262 1468G LW3-G643 8 22 23.5
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


21 1469G LW3-G648 8 23 22.2
23 1459G LW3-G612-1 8 23 22.8
27 1481G LW3-G693 8 23 22.6
28 1461G LW3-G625 8 23 22.8
29 1486G LW3-G713 8 23 23.1
31 1474G LW3-G671 8 23 22.9
33 1465G LW3-G785 8 23 22.7
34 1478G LW3-G683 8 23 22.9
43 1489G LW3-G736 8 23 22.8
49 1480G LW3-G689 8 23 22.8
54 1471G LW3-G654 8 23 23.4
62 1488G LW3-G722 8 23 22.9
76 1476G LW3-G787 8 23 23.0
90 1487G LW3-G718 8 23 23.5
92 1462G LW3-G628 8 23 23.4


118 1490G LW3-G737 8 23 23.1
128 1482G LW3-G694 8 23 22.9
134 1460G LW3-G622 8 23 22.8
148 1464G LW3-G638 8 23 23.0
164 1463G LW3-G623 8 23 22.9
166 1467G LW3-G637-1 8 23 23.0
169 1466G LW3-G786 8 23 23.1
171 1479G LW3-G685 8 23 22.9
185 1477G LW3-G674 8 23 23.2
195 1508G Control 8 23 23.3
230 1483G LW3-G700 8 23 23.0
241 1470G LW3-G653 8 23 23 1241 1470G LW3 G653 8 23 23.1
246 1473G LW3-G665 8 23 23.6
250 1484G LW3-G707 8 23 23.2
251 1472G LW3-G663 8 23 23.2
259 1475G LW3-G788 8 23 23.6
260 1485G LW3-G711 8 23 23.6
262 1468G LW3-G643 8 23 23.7
21 1469G LW3-G648 8 24 22.2 6.4 7.2
23 1459G LW3-G612-1 8 24 22.6 6.4 7.2
27 1481G LW3-G693 8 24 22.2 6.2 7.1
28 1461G LW3-G625 8 24 22.4 6.2 7.2
29 1486G LW3-G713 8 24 22.6 6.2 7.1
31 1474G LW3-G671 8 24 22.2 6.5 7.2
33 1465G LW3-G785 8 24 22.2 5.8 7.2
34 1478G LW3-G683 8 24 22.3 5.7 7.1
43 1489G LW3-G736 8 24 22.6 6.2 7.1
49 1480G LW3-G689 8 24 22.5 6.7 7.4
54 1471G LW3-G654 8 24 22.9 6.6 7.2
62 1488G LW3-G722 8 24 22.3 5.8 7.2
76 1476G LW3-G787 8 24 22.5 6.2 7.3
90 1487G LW3-G718 8 24 23.1 6.0 7.4
92 1462G LW3-G628 8 24 22.8 5.6 6.9


118 1490G LW3-G737 8 24 22.4 5.9 7.0
128 1482G LW3-G694 8 24 22.4 6.6 7.0
134 1460G LW3-G622 8 24 22.4 6.2 7.2
148 1464G LW3-G638 8 24 22.5 6.4 7.2
164 1463G LW3-G623 8 24 22.4 5.8 7.4
166 1467G LW3-G637-1 8 24 22.5 6.2 7.2
169 1466G LW3-G786 8 24 22.6 6.4 7.2
171 1479G LW3-G685 8 24 22.3 6.1 7.2
185 1477G LW3-G674 8 24 22.7 6.7 7.3
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


195 1508G Control 8 24 22.8 6.4 7.3
230 1483G LW3-G700 8 24 22.4 6.3 7.4
241 1470G LW3-G653 8 24 22.6 6.2 7.2
246 1473G LW3-G665 8 24 23.1 6.8 7.2
250 1484G LW3-G707 8 24 22.6 6.0 7.1
251 1472G LW3-G663 8 24 22.8 6.9 7.2
259 1475G LW3-G788 8 24 23.2 6.8 7.1
260 1485G LW3-G711 8 24 23.2 5.6 7.0
262 1468G LW3-G643 8 24 23.4 6.2 7.2
21 1469G LW3-G648 8 25 22.2
23 1459G LW3-G612-1 8 25 22.6
27 1481G LW3-G693 8 25 22.4
28 1461G LW3-G625 8 25 22.5
29 1486G LW3-G713 8 25 22.7
31 1474G LW3-G671 8 25 22.7
33 1465G LW3-G785 8 25 22.5
34 1478G LW3-G683 8 25 22.5
43 1489G LW3-G736 8 25 22.7
49 1480G LW3-G689 8 25 22.7
54 1471G LW3-G654 8 25 23.1
62 1488G LW3-G722 8 25 22.7
76 1476G LW3-G787 8 25 22.8
90 1487G LW3-G718 8 25 23.2
92 1462G LW3-G628 8 25 23.0


118 1490G LW3-G737 8 25 22.8
128 1482G LW3-G694 8 25 22.8
134 1460G LW3-G622 8 25 22 7134 1460G LW3 G622 8 25 22.7
148 1464G LW3-G638 8 25 22.8
164 1463G LW3-G623 8 25 22.7
166 1467G LW3-G637-1 8 25 22.8
169 1466G LW3-G786 8 25 22.9
171 1479G LW3-G685 8 25 22.7
185 1477G LW3-G674 8 25 22.9
195 1508G Control 8 25 23.0
230 1483G LW3-G700 8 25 22.8
241 1470G LW3-G653 8 25 22.9
246 1473G LW3-G665 8 25 23.3
250 1484G LW3-G707 8 25 23.0
251 1472G LW3-G663 8 25 23.0
259 1475G LW3-G788 8 25 23.4
260 1485G LW3-G711 8 25 23.4
262 1468G LW3-G643 8 25 23.5
21 1469G LW3-G648 8 26 22.5 6.5 155 7.2
23 1459G LW3-G612-1 8 26 22.8 6.4 155 7.2
27 1481G LW3-G693 8 26 22.6 6.1 150 7.1
28 1461G LW3-G625 8 26 22.7 6.4 155 7.2
29 1486G LW3-G713 8 26 22.9 6.7 150 7.1
31 1474G LW3-G671 8 26 22.9 6.6 150 7.1
33 1465G LW3-G785 8 26 22.6 5.9 155 7.1
34 1478G LW3-G683 8 26 22.7 5.8 150 7.1
43 1489G LW3-G736 8 26 23.0 6.2 150 7.1
49 1480G LW3-G689 8 26 23.0 6.8 160 7.4
54 1471G LW3-G654 8 26 23.4 6.6 155 7.2
62 1488G LW3-G722 8 26 22.8 6.1 155 7.3
76 1476G LW3-G787 8 26 23.0 6.5 155 7.3
90 1487G LW3-G718 8 26 23.5 6.2 160 7.4
92 1462G LW3-G628 8 26 23.4 5.9 150 7.1
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


118 1490G LW3-G737 8 26 23.0 6.2 150 7.1
128 1482G LW3-G694 8 26 22.9 6.9 150 7.1
134 1460G LW3-G622 8 26 22.8 6.6 155 7.3
148 1464G LW3-G638 8 26 23.0 6.8 150 7.2
164 1463G LW3-G623 8 26 22.8 6.2 155 7.3
166 1467G LW3-G637-1 8 26 22.9 6.7 155 7.3
169 1466G LW3-G786 8 26 23.0 6.8 150 7.2
171 1479G LW3-G685 8 26 22.9 6.4 155 7.2
185 1477G LW3-G674 8 26 23.2 7.0 155 7.2
195 1508G Control 8 26 23.2 6.6 160 7.2
230 1483G LW3-G700 8 26 22.9 6.8 155 7.3
241 1470G LW3-G653 8 26 23.1 6.8 155 7.2
246 1473G LW3-G665 8 26 23.5 7.1 160 7.2
250 1484G LW3-G707 8 26 23.1 6.2 150 7.1
251 1472G LW3-G663 8 26 23.2 7.4 155 7.2
259 1475G LW3-G788 8 26 23.6 7.7 150 7.2
260 1485G LW3-G711 8 26 23.6 6.8 150 7.2
262 1468G LW3-G643 8 26 23.7 6.9 155 7.3
21 1469G LW3-G648 8 27 22.5
23 1459G LW3-G612-1 8 27 22.9
27 1481G LW3-G693 8 27 22.7
28 1461G LW3-G625 8 27 22.9
29 1486G LW3-G713 8 27 23.1
31 1474G LW3-G671 8 27 22.8
33 1465G LW3-G785 8 27 22.8
34 1478G LW3-G683 8 27 22.9
43 1489G LW3-G736 8 27 23 143 1489G LW3 G736 8 27 23.1
49 1480G LW3-G689 8 27 23.1
54 1471G LW3-G654 8 27 23.5
62 1488G LW3-G722 8 27 22.9
76 1476G LW3-G787 8 27 23.1
90 1487G LW3-G718 8 27 23.6
92 1462G LW3-G628 8 27 23.5


118 1490G LW3-G737 8 27 23.1
128 1482G LW3-G694 8 27 23.0
134 1460G LW3-G622 8 27 23.0
148 1464G LW3-G638 8 27 23.2
164 1463G LW3-G623 8 27 23.0
166 1467G LW3-G637-1 8 27 23.2
169 1466G LW3-G786 8 27 23.2
171 1479G LW3-G685 8 27 23.0
185 1477G LW3-G674 8 27 23.3
195 1508G Control 8 27 23.4
230 1483G LW3-G700 8 27 23.1
241 1470G LW3-G653 8 27 23.3
246 1473G LW3-G665 8 27 23.6
250 1484G LW3-G707 8 27 23.3
251 1472G LW3-G663 8 27 23.3
259 1475G LW3-G788 8 27 23.8
260 1485G LW3-G711 8 27 23.8
262 1468G LW3-G643 8 27 23.9
21 1469G LW3-G648 8 28 22.6 7.0 155 7.1 <0.1 51 40
23 1459G LW3-G612-1 8 28 22.9 7.1 155 7.2 <0.1 43 40
27 1481G LW3-G693 8 28 22.5 6.5 150 7.1 <0.1 43 40
28 1461G LW3-G625 8 28 22.7 7.0 155 7.1 <0.1 51 40
29 1486G LW3-G713 8 28 22.9 7.2 150 7.1 <0.1 43 30
31 1474G LW3-G671 8 28 22.9 7.3 150 7.1 <0.1 51 30
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Test Number: P686-47 Freshwater Sediment Test
28-Day Hyalella azteca


33 1465G LW3-G785 8 28 22.6 6.3 155 7.1 <0.1 51 40
34 1478G LW3-G683 8 28 22.6 6.5 150 7.1 <0.1 51 40
43 1489G LW3-G736 8 28 22.7 6.5 150 7.1 <0.1 51 40
49 1480G LW3-G689 8 28 22.8 7.3 160 7.5 <0.1 34 40
54 1471G LW3-G654 8 28 23.2 7.4 150 7.3 <0.1 51 40
62 1488G LW3-G722 8 28 22.6 6.6 150 7.2 <0.1 51 40
76 1476G LW3-G787 8 28 22.8 7.0 155 7.4 <0.1 51 40
90 1487G LW3-G718 8 28 23.3 6.8 160 7.4 <0.1 43 40
92 1462G LW3-G628 8 28 23.0 6.9 145 7.1 <0.1 43 30


118 1490G LW3-G737 8 28 22.8 6.8 145 7.1 <0.1 43 40
128 1482G LW3-G694 8 28 22.7 7.4 145 7.1 <0.1 43 30
134 1460G LW3-G622 8 28 22.7 6.8 155 7.4 <0.1 51 40
148 1464G LW3-G638 8 28 22.9 6.8 150 7.3 <0.1 43 40
164 1463G LW3-G623 8 28 22.7 6.4 155 7.4 <0.1 51 40
166 1467G LW3-G637-1 8 28 22.9 7.0 150 7.4 <0.1 43 40
169 1466G LW3-G786 8 28 22.9 6.8 150 7.2 <0.1 43 40
171 1479G LW3-G685 8 28 22.7 7.0 150 7.4 <0.1 43 30
185 1477G LW3-G674 8 28 23.0 7.3 150 7.3 <0.1 43 40
195 1508G Control 8 28 23.0 7.0 150 7.2 <0.1 43 30
230 1483G LW3-G700 8 28 22.8 6.9 150 7.4 <0.1 43 40
241 1470G LW3-G653 8 28 22.9 7.0 150 7.3 <0.1 43 40
246 1473G LW3-G665 8 28 23.4 7.4 150 7.3 <0.1 43 40
250 1484G LW3-G707 8 28 23.0 6.6 145 7.1 <0.1 43 30
251 1472G LW3-G663 8 28 23.1 7.8 150 7.2 <0.1 43 40
259 1475G LW3-G788 8 28 23.4 8.3 150 7.3 <0.1 43 30
260 1485G LW3-G711 8 28 23.4 7.0 150 7.1 <0.1 43 30
262 1468G LW3-G643 8 28 23 5 7 0 155 7 3 <0 1 43 40262 1468G LW3 G643 8 28 23.5 7.0 155 7.3 <0.1 43 40


Mean 22.9 6.4 151 7.0  --- 48 36 6.8  ---
SD 0.4 0.6 21 0.2  --- 6 5 0.2  ---
n 957 429 198 429 66 66 66 33 33


Min 22.0 5.1 130 6.6 <0.1 34 30 6.7 <0.5
Max 24.0 8.3 425 7.5 1.7 68 50 7.7 16.4
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


Endpoints Data Entry and Calculations File
BKR=beaker number TARE WT= ashed weight of pan used for that replicate at test termination (mg), or ASHED DRY WT= weight of ashed pan + weight of ashed test organisms recovered 
INIT=initial number dry weight of pan if ash-free dry weight is not an endpoint at test termination
SURV=number survivors WT COUNT= number of test organisms weighed at test end TAFDW=DRY WT - ASHED DRY WT= total ash-free organism weight for given replicate
MORT=number dead=INIT-SURV DRY WT= TARE WT + dry weight of test organisms recovered at test termination (mg) AFDW=average individual ash-free biomass=TAFDW/WT COUNT
PSURV=%survival=100(SURV/INIT) TWT=total biomass=DRY WT-TARE WT
PMORT=%mortality=100(MORT/INIT) WT=average individual biomass=TWT/WT COUNT


tare wt final wt wt avg. wt/
pan # (mg) (mg) count organism


1 86.32 88.46 10 0.21
2 87.31 89.62 10 0.23
3 86.95 89.15 10 0.22
4 93.05 95.18 10 0.21
5 86.34 88.43 10 0.21


avg. 0.22
NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW


INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT
1 99 1508G Control 1 10 9 1 90.0 10.0 100.02 9 109.85 101.66 9.83 1.09 8.19 0.91
2 69 1508G Control 2 10 7 3 70.0 30.0 75.35 7 83.52 76.54 8.17 1.17 6.98 1.00
3 110 1508G Control 3 10 10 0 100.0 0.0 93.61 10 104.18 95.49 10.57 1.06 8.69 0.87
4 21 1508G Control 4 10 8 2 80.0 20.0 87.72 8 96.96 89.40 9.24 1.16 7.56 0.94
5 172 1508G Control 5 10 9 1 90.0 10.0 79.67 9 89.41 81.16 9.74 1.08 8.25 0.92 Mean 8.8 1.3 87.5 12.5 1.10
6 252 1508G Control 6 10 10 0 100.0 0.0 90.38 10 100.20 91.96 9.82 0.98 8.24 0.82 SD 1.3 1.3 12.8 12.8 0.07
7 68 1508G Control 7 10 7 3 70.0 30.0 83.26 7 91.64 84.91 8.38 1.20 6.73 0.96 n 8 8 8 8 8
8 124 1508G Control 8 wq replicate 10 10 0 100.0 0.0 91.40 10 102.10 93.37 10.70 1.07 8.73 0.87
9 173 1465G LW3-G785 1 10 8 2 80.0 20.0 97.90 8 109.22 100.81 11.32 1.42 8.41 1.05


10 247 1465G LW3-G785 2 10 8 2 80.0 20.0 82.56 8 93.19 85.39 10.63 1.33 7.80 0.98
11 198 1465G LW3 G785 3 10 9 1 90 0 10 0 94 33 9 107 13 97 61 12 80 1 42 9 52 1 06


INITIAL WEIGHT


11 198 1465G LW3-G785 3 10 9 1 90.0 10.0 94.33 9 107.13 97.61 12.80 1.42 9.52 1.06
12 80 1465G LW3-G785 4 10 9 1 90.0 10.0 94.30 9 106.77 97.20 12.47 1.39 9.57 1.06
13 83 1465G LW3-G785 5 10 7 3 70.0 30.0 96.52 7 107.91 99.31 11.39 1.63 8.60 1.23 Mean 8.6 1.4 86.3 13.8 1.34
14 32 1465G LW3-G785 6 10 10 0 100.0 0.0 80.18 10 90.77 82.42 10.59 1.06 8.35 0.83 SD 0.9 0.9 9.2 9.2 0.19
15 25 1465G LW3-G785 7 10 9 1 90.0 10.0 91.85 9 104.56 95.14 12.71 1.41 9.42 1.05 n 8 8 8 8 8
16 63 1465G LW3-G785 8 wq replicate 10 9 1 90.0 10.0 87.01 9 96.68 89.10 9.67 1.07 7.58 0.84
17 186 1466G LW3-G786 1 10 9 1 90.0 10.0 88.21 9 97.29 90.65 9.08 1.01 6.64 0.74
18 84 1466G LW3-G786 2 10 10 0 100.0 0.0 82.20 10 95.11 85.54 12.91 1.29 9.57 0.96
19 64 1466G LW3-G786 3 10 9 1 90.0 10.0 85.09 9 94.88 87.31 9.79 1.09 7.57 0.84
20 59 1466G LW3-G786 4 10 9 1 90.0 10.0 89.28 9 101.00 92.50 11.72 1.30 8.50 0.94
21 239 1466G LW3-G786 5 10 10 0 100.0 0.0 81.28 10 92.93 84.43 11.65 1.17 8.50 0.85 Mean 8.8 1.3 87.5 12.5 1.27
22 28 1466G LW3-G786 6 10 6 4 60.0 40.0 90.66 6 99.40 92.66 8.74 1.46 6.74 1.12 SD 1.3 1.3 12.8 12.8 0.17
23 56 1466G LW3-G786 7 10 9 1 90.0 10.0 90.60 9 102.85 93.91 12.25 1.36 8.94 0.99 n 8 8 8 8 8
24 147 1466G LW3-G786 8 wq replicate 10 8 2 80.0 20.0 90.52 8 102.16 94.18 11.64 1.46 7.98 1.00
25 211 1475G LW3-G788 1 10 8 2 80.0 20.0 78.93 8 85.43 80.49 6.50 0.81 4.94 0.62
26 185 1475G LW3-G788 2 10 8 2 80.0 20.0 104.12 7 112.02 105.81 7.90 1.13 6.21 0.89
27 200 1475G LW3-G788 3 10 8 2 80.0 20.0 84.61 8 92.24 86.41 7.63 0.95 5.83 0.73
28 137 1475G LW3-G788 4 10 10 0 100.0 0.0 102.55 10 111.51 104.57 8.96 0.90 6.94 0.69
29 150 1475G LW3-G788 5 10 10 0 100.0 0.0 94.47 10 104.91 97.76 10.44 1.04 7.15 0.71 Mean 9.0 1.0 90.0 10.0 0.96
30 14 1475G LW3-G788 6 10 10 0 100.0 0.0 80.34 10 89.81 82.23 9.47 0.95 7.58 0.76 SD 0.9 0.9 9.3 9.3 0.09
31 9 1475G LW3-G788 7 10 9 1 90.0 10.0 83.66 9 92.18 85.49 8.52 0.95 6.69 0.74 n 8 8 8 8 8
32 4 1475G LW3-G788 8 wq replicate 10 9 1 90.0 10.0 95.25 9 103.84 97.78 8.59 0.95 6.06 0.67
33 19 1476G LW3-G787 1 10 7 3 70.0 30.0 87.87 7 96.36 89.72 8.49 1.21 6.64 0.95
34 31 1476G LW3-G787 2 10 8 2 80.0 20.0 94.01 8 101.06 95.61 7.05 0.88 5.45 0.68
35 2 1476G LW3-G787 3 10 7 3 70.0 30.0 89.87 7 97.20 91.62 7.33 1.05 5.58 0.80
36 128 1476G LW3-G787 4 10 9 1 90.0 10.0 94.89 9 103.62 97.16 8.73 0.97 6.46 0.72
37 263 1476G LW3-G787 5 10 10 0 100.0 0.0 82.68 10 93.85 85.60 11.17 1.12 8.25 0.83 Mean 8.9 1.3 87.5 12.5 1.04
38 195 1476G LW3-G787 6 10 10 0 100.0 0.0 89.33 10 99.84 92.21 10.51 1.05 7.63 0.76 SD 1.5 1.3 12.8 12.8 0.12
39 218 1476G LW3-G787 7 10 9 1 90.0 10.0 82.24 9 92.57 85.14 10.33 1.15 7.43 0.83 n 8 8 8 8 8
40 190 1476G LW3-G787 8 wq replicate 11 11 0 100.0 0.0 81.22 11 90.79 83.30 9.57 0.87 7.49 0.68
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT


41 90 1459G LW3-G612-1 1 10 9 1 90.0 10.0 92.68 9 103.14 95.36 10.46 1.16 7.78 0.86
42 261 1459G LW3-G612-1 2 10 10 0 100.0 0.0 93.37 10 104.36 96.31 10.99 1.10 8.05 0.81
43 13 1459G LW3-G612-1 3 11 11 0 100.0 0.0 81.17 11 92.81 83.83 11.64 1.06 8.98 0.82
44 169 1459G LW3-G612-1 4 10 8 2 80.0 20.0 88.56 8 97.21 90.62 8.65 1.08 6.59 0.82
45 249 1459G LW3-G612-1 5 10 10 0 100.0 0.0 98.01 10 108.25 100.71 10.24 1.02 7.54 0.75 Mean 9.3 0.9 91.3 8.8 1.08
46 121 1459G LW3-G612-1 6 10 9 1 90.0 10.0 93.01 9 102.90 95.15 9.89 1.10 7.75 0.86 SD 1.3 1.1 11.3 11.3 0.05
47 136 1459G LW3-G612-1 7 10 10 0 100.0 0.0 88.60 10 99.73 91.59 11.13 1.11 8.14 0.81 n 8 8 8 8 8
48 182 1459G LW3-G612-1 8 wq replicate 10 7 3 70.0 30.0 81.55 7 88.46 83.14 6.91 0.99 5.32 0.76
49 143 1460G LW3-G622 1 10 8 2 80.0 20.0 90.22 8 97.77 91.96 7.55 0.94 5.81 0.73
50 244 1460G LW3-G622 2 10 6 4 60.0 40.0 78.18 6 84.71 79.42 6.53 1.09 5.29 0.88
51 232 1460G LW3-G622 3 10 5 5 50.0 50.0 79.35 5 86.57 81.37 7.22 1.44 5.20 1.04
52 189 1460G LW3-G622 4 10 6 4 60.0 40.0 86.91 6 94.04 88.58 7.13 1.19 5.46 0.91
53 37 1460G LW3-G622 5 10 8 2 80.0 20.0 86.92 8 98.63 89.35 11.71 1.46 9.28 1.16 Mean 7.6 2.4 76.3 23.8 1.21
54 1 1460G LW3-G622 6 10 10 0 100.0 0.0 88.33 10 99.22 91.59 10.89 1.09 7.63 0.76 SD 1.8 1.8 18.5 18.5 0.18
55 58 1460G LW3-G622 7 10 10 0 100.0 0.0 85.65 10 98.07 89.39 12.42 1.24 8.68 0.87 n 8 8 8 8 8
56 98 1460G LW3-G622 8 wq replicate 10 8 2 80.0 20.0 91.92 8 101.77 94.18 9.85 1.23 7.59 0.95
57 52 1461G LW3-G625 1 10 10 0 100.0 0.0 95.59 10 108.04 98.40 12.45 1.25 9.64 0.96
58 43 1461G LW3-G625 2 10 9 1 90.0 10.0 84.29 9 95.19 87.27 10.90 1.21 7.92 0.88
59 224 1461G LW3-G625 3 10 10 0 100.0 0.0 81.07 10 93.01 84.27 11.94 1.19 8.74 0.87
60 24 1461G LW3-G625 4 10 9 1 90.0 10.0 91.85 9 101.41 94.00 9.56 1.06 7.41 0.82
61 29 1461G LW3-G625 5 10 9 1 90.0 10.0 94.21 9 103.66 96.43 9.45 1.05 7.23 0.80 Mean 9.6 0.4 95.7 4.3 1.14
62 178 1461G LW3-G625 6 10 10 0 100.0 0.0 87.08 10 97.35 89.81 10.27 1.03 7.54 0.75 SD 0.5 0.5 5.3 5.3 0.09
63 159 1461G LW3-G625 7 5 n 7 7 7 7 7
64 146 1461G LW3-G625 8 wq replicate 10 10 0 100.0 0.0 90.36 10 101.96 93.91 11.60 1.16 8.05 0.81
65 55 1462G LW3-G628 1 10 9 1 90.0 10.0 92.77 9 103.41 95.13 10.64 1.18 8.28 0.92
66 48 1462G LW3-G628 2 10 8 2 80 0 20 0 90 11 8 99 08 92 00 8 97 1 12 7 08 0 8966 48 1462G LW3-G628 2 10 8 2 80.0 20.0 90.11 8 99.08 92.00 8.97 1.12 7.08 0.89
67 77 1462G LW3-G628 3 10 8 2 80.0 20.0 92.05 8 100.65 93.93 8.60 1.08 6.72 0.84
68 220 1462G LW3-G628 4 10 10 0 100.0 0.0 90.59 10 101.94 93.94 11.35 1.14 8.00 0.80
69 221 1462G LW3-G628 5 10 10 0 100.0 0.0 76.18 10 85.99 78.57 9.81 0.98 7.42 0.74 Mean 8.6 1.4 86.3 13.8 1.09
70 120 1462G LW3-G628 6 10 7 3 70.0 30.0 71.33 7 78.26 72.75 6.93 0.99 5.51 0.79 SD 1.3 1.3 13.0 13.0 0.08
71 94 1462G LW3-G628 7 10 10 0 100.0 0.0 95.78 10 107.47 98.69 11.69 1.17 8.78 0.88 n 8 8 8 8 8
72 107 1462G LW3-G628 8 wq replicate 10 7 3 70.0 30.0 91.10 7 98.79 92.67 7.69 1.10 6.12 0.87
73 227 1463G LW3-G623 1 10 7 3 70.0 30.0 94.47 7 102.42 96.38 7.95 1.14 6.04 0.86
74 246 1463G LW3-G623 2 10 10 0 100.0 0.0 86.62 10 97.67 89.42 11.05 1.11 8.25 0.83
75 61 1463G LW3-G623 3 10 7 3 70.0 30.0 81.47 7 87.64 82.83 6.17 0.88 4.81 0.69
76 212 1463G LW3-G623 4 10 10 0 100.0 0.0 83.56 10 92.57 86.09 9.01 0.90 6.48 0.65
77 217 1463G LW3-G623 5 10 9 1 90.0 10.0 87.43 9 97.65 90.47 10.22 1.14 7.18 0.80 Mean 8.8 1.3 87.5 12.5 1.10
78 49 1463G LW3-G623 6 10 10 0 100.0 0.0 77.91 10 91.39 80.76 13.48 1.35 10.63 1.06 SD 1.3 1.3 12.8 12.8 0.15
79 22 1463G LW3-G623 7 10 8 2 80.0 20.0 88.21 8 97.53 90.04 9.32 1.17 7.49 0.94 n 8 8 8 8 8
80 234 1463G LW3-G623 8 wq replicate 10 9 1 90.0 10.0 93.46 9 103.95 96.11 10.49 1.17 7.84 0.87
81 174 1464G LW3-G638 1 10 10 0 100.0 0.0 89.96 10 100.00 92.59 10.04 1.00 7.41 0.74
82 116 1464G LW3-G638 2 10 9 1 90.0 10.0 98.53 9 108.12 100.82 9.59 1.07 7.30 0.81
83 93 1464G LW3-G638 3 10 9 1 90.0 10.0 93.30 9 104.82 96.09 11.52 1.28 8.73 0.97
84 27 1464G LW3-G638 4 10 9 1 90.0 10.0 92.30 9 101.85 94.35 9.55 1.06 7.50 0.83
85 237 1464G LW3-G638 5 10 10 0 100.0 0.0 76.89 10 88.60 79.90 11.71 1.17 8.70 0.87 Mean 9.4 0.6 93.8 6.3 1.15
86 23 1464G LW3-G638 6 10 8 2 80.0 20.0 94.37 8 104.68 97.11 10.31 1.29 7.57 0.95 SD 0.7 0.7 7.4 7.4 0.12
87 16 1464G LW3-G638 7 10 10 0 100.0 0.0 88.25 10 101.08 91.66 12.83 1.28 9.42 0.94 n 8 8 8 8 8
88 89 1464G LW3-G638 8 wq replicate 10 10 0 100.0 0.0 100.47 10 111.06 103.52 10.59 1.06 7.54 0.75
89 206 1467G LW3-G637-1 1 10 7 3 70.0 30.0 79.20 7 88.22 81.08 9.02 1.29 7.14 1.02
90 132 1467G LW3-G637-1 2 10 8 2 80.0 20.0 93.80 8 102.68 95.99 8.88 1.11 6.69 0.84
91 175 1467G LW3-G637-1 3 10 7 3 70.0 30.0 87.41 7 96.64 89.58 9.23 1.32 7.06 1.01
92 208 1467G LW3-G637-1 4 10 10 0 100.0 0.0 86.16 10 97.10 88.58 10.94 1.09 8.52 0.85
93 38 1467G LW3-G637-1 5 10 10 0 100.0 0.0 91.79 10 105.54 94.77 13.75 1.38 10.77 1.08 Mean 8.5 1.5 85.0 15.0 1.17
94 125 1467G LW3-G637-1 6 10 10 0 100.0 0.0 95.03 10 105.55 97.32 10.52 1.05 8.23 0.82 SD 1.4 1.4 14.1 14.1 0.14
95 12 1467G LW3-G637-1 7 10 9 1 90.0 10.0 91.44 9 100.84 93.59 9.40 1.04 7.25 0.81 n 8 8 8 8 8
96 36 1467G LW3-G637-1 8 wq replicate 10 7 3 70.0 30.0 91.87 7 99.26 93.96 7.39 1.06 5.30 0.76
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT


97 161 1468G LW3-G643 1 15
98 109 1468G LW3-G643 2 10 10 0 100.0 0.0 89.01 10 99.67 91.39 10.66 1.07 8.28 0.83
99 103 1468G LW3-G643 3 10 9 1 90.0 10.0 72.20 9 81.96 74.34 9.76 1.08 7.62 0.85


100 230 1468G LW3-G643 4 10 8 2 80.0 20.0 85.25 8 95.27 87.85 10.02 1.25 7.42 0.93
101 45 1468G LW3-G643 5 10 8 2 80.0 20.0 87.57 8 97.51 89.85 9.94 1.24 7.66 0.96 Mean 8.4 1.6 84.3 15.7 1.15
102 60 1468G LW3-G643 6 10 9 1 90.0 10.0 89.41 9 99.53 92.06 10.12 1.12 7.47 0.83 SD 1.7 1.7 17.2 17.2 0.21
103 158 1468G LW3-G643 7 10 5 5 50.0 50.0 90.63 5 97.92 92.25 7.29 1.46 5.67 1.13 n 7 7 7 7 7
104 216 1468G LW3-G643 8 wq replicate 10 10 0 100.0 0.0 88.53 10 96.42 90.31 7.89 0.79 6.11 0.61
105 126 1469G LW3-G648 1 10 10 0 100.0 0.0 71.89 10 82.08 74.12 10.19 1.02 7.96 0.80
106 152 1469G LW3-G648 2 10 8 2 80.0 20.0 94.16 8 102.01 96.09 7.85 0.98 5.92 0.74
107 62 1469G LW3-G648 3 10 9 1 90.0 10.0 83.34 9 92.24 85.18 8.90 0.99 7.06 0.78
108 87 1469G LW3-G648 4 10 10 0 100.0 0.0 89.41 10 100.80 92.05 11.39 1.14 8.75 0.88
109 250 1469G LW3-G648 5 10 10 0 100.0 0.0 80.18 10 90.88 82.78 10.70 1.07 8.10 0.81 Mean 9.0 1.0 90.0 10.0 1.06
110 141 1469G LW3-G648 6 10 7 3 70.0 30.0 93.94 7 102.22 96.07 8.28 1.18 6.15 0.88 SD 1.1 1.1 10.7 10.7 0.11
111 166 1469G LW3-G648 7 10 9 1 90.0 10.0 91.99 9 100.00 94.09 8.01 0.89 5.91 0.66 n 8 8 8 8 8
112 57 1469G LW3-G648 8 wq replicate 10 9 1 90.0 10.0 85.14 9 95.82 87.34 10.68 1.19 8.48 0.94
113 233 1470G LW3-G653 1 10 8 2 80.0 20.0 90.44 8 99.05 92.55 8.61 1.08 6.50 0.81
114 165 1470G LW3-G653 2 10 9 1 90.0 10.0 105.23 9 113.33 107.53 8.10 0.90 5.80 0.64
115 113 1470G LW3-G653 3 10 7 3 70.0 30.0 93.77 7 101.45 95.65 7.68 1.10 5.80 0.83
116 157 1470G LW3-G653 4 10 10 0 100.0 0.0 88.13 10 98.61 91.08 10.48 1.05 7.53 0.75
117 106 1470G LW3-G653 5 10 7 3 70.0 30.0 92.14 7 99.96 94.10 7.82 1.12 5.86 0.84 Mean 9.0 1.1 88.8 11.3 1.02
118 204 1470G LW3-G653 6 10 10 0 100.0 0.0 83.63 10 92.29 85.50 8.66 0.87 6.79 0.68 SD 1.5 1.4 13.6 13.6 0.09
119 122 1470G LW3-G653 7 10 10 0 100.0 0.0 94.68 10 104.66 96.90 9.98 1.00 7.76 0.78 n 8 8 8 8 8
120 42 1470G LW3-G653 8 wq replicate 11 11 0 100.0 0.0 77.16 11 88.71 79.55 11.55 1.05 9.16 0.83
121 92 1471G LW3-G654 1 10 8 2 80.0 20.0 96.57 8 104.60 97.90 8.03 1.00 6.70 0.84
122 251 1471G LW3-G654 2 10 1 9 10 0 90 0 87 22 1 87 60 87 39 0 38 0 38 0 21 0 21122 251 1471G LW3-G654 2 10 1 9 10.0 90.0 87.22 1 87.60 87.39 0.38 0.38 0.21 0.21
123 102 1471G LW3-G654 3 10 6 4 60.0 40.0 92.31 6 97.10 93.35 4.79 0.80 3.75 0.63
124 153 1471G LW3-G654 4 10 8 2 80.0 20.0 98.25 8 101.82 98.97 3.57 0.45 2.85 0.36
125 5 1471G LW3-G654 5 10 8 2 80.0 20.0 83.83 8 88.55 84.82 4.72 0.59 3.73 0.47 Mean 6.9 3.1 68.8 31.3 0.66
126 133 1471G LW3-G654 6 10 10 0 100.0 0.0 88.32 10 95.45 89.65 7.13 0.71 5.80 0.58 SD 2.9 2.9 28.5 28.5 0.20
127 241 1471G LW3-G654 7 10 5 5 50.0 50.0 85.05 5 88.57 85.75 3.52 0.70 2.82 0.56 n 8 8 8 8 8
128 194 1471G LW3-G654 8 wq replicate 10 9 1 90.0 10.0 85.81 9 91.45 86.78 5.64 0.63 4.67 0.52
129 214 1472G LW3-G663 1 10 9 1 90.0 10.0 93.60 9 101.91 95.87 8.31 0.92 6.04 0.67
130 254 1472G LW3-G663 2 10 8 2 80.0 20.0 90.85 8 98.82 92.97 7.97 1.00 5.85 0.73
131 54 1472G LW3-G663 3 10 10 0 100.0 0.0 80.88 10 91.50 83.14 10.62 1.06 8.36 0.84
132 228 1472G LW3-G663 4 10 7 3 70.0 30.0 89.98 7 96.78 91.30 6.80 0.97 5.48 0.78
133 170 1472G LW3-G663 5 10 9 1 90.0 10.0 84.82 9 94.40 86.86 9.58 1.06 7.54 0.84 Mean 8.3 1.8 82.5 17.5 0.95
134 34 1472G LW3-G663 6 10 7 3 70.0 30.0 85.76 7 92.10 87.16 6.34 0.91 4.94 0.71 SD 1.2 1.2 11.6 11.6 0.12
135 131 1472G LW3-G663 7 10 7 3 70.0 30.0 103.17 7 109.96 104.78 6.79 0.97 5.18 0.74 n 8 8 8 8 8
136 140 1472G LW3-G663 8 wq replicate 10 9 1 90.0 10.0 95.17 9 101.33 96.69 6.16 0.68 4.64 0.52
137 238 1473G LW3-G665 1 10 10 0 100.0 0.0 91.48 10 104.43 95.44 12.95 1.30 8.99 0.90
138 74 1473G LW3-G665 2 10 6 4 60.0 40.0 84.85 6 90.68 86.22 5.83 0.97 4.46 0.74
139 18 1473G LW3-G665 3 10 10 0 100.0 0.0 89.54 10 100.95 92.22 11.41 1.14 8.73 0.87
140 97 1473G LW3-G665 4 10 9 1 90.0 10.0 62.74 9 73.60 66.24 10.86 1.21 7.36 0.82
141 39 1473G LW3-G665 5 10 9 1 90.0 10.0 91.17 9 106.20 95.23 15.03 1.67 10.97 1.22 Mean 8.3 1.8 82.5 17.5 1.25
142 75 1473G LW3-G665 6 10 9 1 90.0 10.0 80.76 9 90.54 83.07 9.78 1.09 7.47 0.83 SD 1.7 1.7 16.7 16.7 0.21
143 231 1473G LW3-G665 7 10 6 4 60.0 40.0 81.65 6 89.76 83.44 8.11 1.35 6.32 1.05 n 8 8 8 8 8
144 229 1473G LW3-G665 8 wq replicate 10 7 3 70.0 30.0 91.73 6 99.28 93.68 7.55 1.26 5.60 0.93
145 135 1474G LW3-G671 1 10 10 0 100.0 0.0 65.30 10 75.63 67.78 10.33 1.03 7.85 0.78
146 65 1474G LW3-G671 2 10 10 0 100.0 0.0 94.43 10 103.34 96.57 8.91 0.89 6.77 0.68
147 148 1474G LW3-G671 3 10 10 0 100.0 0.0 96.13 10 106.06 98.51 9.93 0.99 7.55 0.76
148 82 1474G LW3-G671 4 10 10 0 100.0 0.0 90.53 10 101.50 93.66 10.97 1.10 7.84 0.78
149 17 1474G LW3-G671 5 10 10 0 100.0 0.0 82.29 10 94.02 85.91 11.73 1.17 8.11 0.81 Mean 9.8 0.3 97.5 2.5 1.06
150 50 1474G LW3-G671 6 10 9 1 90.0 10.0 91.50 9 103.08 94.34 11.58 1.29 8.74 0.97 SD 0.5 0.5 4.6 4.6 0.13
151 196 1474G LW3-G671 7 10 9 1 90.0 10.0 89.83 9 99.59 92.28 9.76 1.08 7.31 0.81 n 8 8 8 8 8
152 81 1474G LW3-G671 8 wq replicate 10 10 0 100.0 0.0 93.46 10 102.40 95.76 8.94 0.89 6.64 0.66
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT


153 213 1477G LW3-G674 1 10 8 2 80.0 20.0 87.10 8 95.46 88.95 8.36 1.05 6.51 0.81
154 108 1477G LW3-G674 2 10 8 2 80.0 20.0 93.90 8 102.38 96.01 8.48 1.06 6.37 0.80
155 245 1477G LW3-G674 3 10 9 1 90.0 10.0 84.92 9 94.10 86.78 9.18 1.02 7.32 0.81
156 104 1477G LW3-G674 4 10 9 1 90.0 10.0 76.41 9 86.12 78.64 9.71 1.08 7.48 0.83
157 127 1477G LW3-G674 5 10 9 1 90.0 10.0 94.19 9 103.77 96.47 9.58 1.06 7.30 0.81 Mean 8.6 1.4 86.3 13.8 1.10
158 183 1477G LW3-G674 6 10 7 3 70.0 30.0 77.38 7 86.15 79.61 8.77 1.25 6.54 0.93 SD 0.9 0.9 9.2 9.2 0.13
159 76 1477G LW3-G674 7 10 9 1 90.0 10.0 81.94 9 93.91 85.63 11.97 1.33 8.28 0.92 n 8 8 8 8 8
160 117 1477G LW3-G674 8 wq replicate 10 10 0 100.0 0.0 92.02 10 101.28 93.68 9.26 0.93 7.60 0.76
161 114 1478G LW3-G683 1 10 8 2 80.0 20.0 75.49 8 84.29 77.41 8.80 1.10 6.88 0.86
162 73 1478G LW3-G683 2 10 9 1 90.0 10.0 83.43 8 91.69 85.51 8.26 1.03 6.18 0.77
163 101 1478G LW3-G683 3 10 10 0 100.0 0.0 80.33 10 90.60 82.90 10.27 1.03 7.70 0.77
164 86 1478G LW3-G683 4 10 8 2 80.0 20.0 89.46 8 98.63 91.76 9.17 1.15 6.87 0.86
165 197 1478G LW3-G683 5 10 9 1 90.0 10.0 85.95 9 95.47 88.14 9.52 1.06 7.33 0.81 Mean 8.9 1.1 88.8 11.3 1.07
166 242 1478G LW3-G683 6 10 10 0 100.0 0.0 89.42 10 99.49 91.97 10.07 1.01 7.52 0.75 SD 1.1 1.1 11.3 11.3 0.05
167 257 1478G LW3-G683 7 10 10 0 100.0 0.0 84.94 10 95.17 87.68 10.23 1.02 7.49 0.75 n 8 8 8 8 8
168 105 1478G LW3-G683 8 wq replicate 10 7 3 70.0 30.0 89.10 7 97.03 90.98 7.93 1.13 6.05 0.86
169 243 1479G LW3-G685 1 10 10 0 100.0 0.0 77.86 10 88.96 80.78 11.10 1.11 8.18 0.82
170 40 1479G LW3-G685 2 10 10 0 100.0 0.0 84.75 10 98.47 88.75 13.72 1.37 9.72 0.97
171 209 1479G LW3-G685 3 10 8 2 80.0 20.0 81.90 8 91.91 84.48 10.01 1.25 7.43 0.93
172 15 1479G LW3-G685 4 10 10 0 100.0 0.0 88.27 10 102.04 92.57 13.77 1.38 9.47 0.95
173 47 1479G LW3-G685 5 10 7 3 70.0 30.0 84.15 7 93.12 86.15 8.97 1.28 6.97 1.00 Mean 9.1 0.9 91.3 8.8 1.16
174 235 1479G LW3-G685 6 10 10 0 100.0 0.0 77.75 10 87.83 80.27 10.08 1.01 7.56 0.76 SD 1.1 1.1 11.3 11.3 0.19
175 168 1479G LW3-G685 7 10 9 1 90.0 10.0 94.16 9 101.88 96.12 7.72 0.86 5.76 0.64 n 8 8 8 8 8
176 167 1479G LW3-G685 8 wq replicate 10 9 1 90.0 10.0 69.02 9 77.90 71.65 8.88 0.99 6.25 0.69
177 71 1480G LW3-G689 1 10 0 10 0.0 100.0 86.26 0  ---  ---
178 70 1480G LW3-G689 2 10 2 8 20 0 80 0 83 68 2 86 14 84 22 2 46 1 23 1 92 0 96178 70 1480G LW3-G689 2 10 2 8 20.0 80.0 83.68 2 86.14 84.22 2.46 1.23 1.92 0.96
179 46 1480G LW3-G689 3 10 0 10 0.0 100.0 87.33 0  ---  ---
180 111 1480G LW3-G689 4 10 6 4 60.0 40.0 100.07 6 104.89 101.18 4.82 0.80 3.71 0.62
181 248 1480G LW3-G689 5 10 5 5 50.0 50.0 97.99 5 104.09 99.18 6.10 1.22 4.91 0.98 Mean 4.5 5.5 45.0 55.0 1.03
182 264 1480G LW3-G689 6 10 9 1 90.0 10.0 90.59 9 99.78 92.59 9.19 1.02 7.19 0.80 SD 3.6 3.6 35.9 35.9 0.17
183 259 1480G LW3-G689 7 10 9 1 90.0 10.0 100.22 9 108.09 101.63 7.87 0.87 6.46 0.72 n 8 8 8 8 6
184 91 1480G LW3-G689 8 wq replicate 10 5 5 50.0 50.0 98.40 5 103.63 99.22 5.23 1.05 4.41 0.88
185 253 1481G LW3-G693 1 10 8 2 80.0 20.0 81.25 8 89.29 83.09 8.04 1.01 6.20 0.78
186 201 1481G LW3-G693 2 10 7 3 70.0 30.0 100.35 7 108.38 102.31 8.03 1.15 6.07 0.87
187 191 1481G LW3-G693 3 10 8 2 80.0 20.0 89.17 8 96.35 90.94 7.18 0.90 5.41 0.68
188 188 1481G LW3-G693 4 10 10 0 100.0 0.0 80.48 10 90.26 83.19 9.78 0.98 7.07 0.71
189 202 1481G LW3-G693 5 10 6 4 60.0 40.0 92.10 6 100.59 94.02 8.49 1.42 6.57 1.10 Mean 8.6 1.4 86.3 13.8 1.05
190 142 1481G LW3-G693 6 10 10 0 100.0 0.0 96.37 10 106.11 98.98 9.74 0.97 7.13 0.71 SD 1.6 1.6 16.0 16.0 0.17
191 203 1481G LW3-G693 7 10 10 0 100.0 0.0 87.49 10 96.34 89.48 8.85 0.89 6.86 0.69 n 8 8 8 8 8
192 7 1481G LW3-G693 8 wq replicate 10 10 0 100.0 0.0 89.08 10 100.05 92.31 10.97 1.10 7.74 0.77
193 96 1482G LW3-G694 1 10 10 0 100.0 0.0 66.80 10 75.20 68.91 8.40 0.84 6.29 0.63
194 155 1482G LW3-G694 2 10 7 3 70.0 30.0 91.86 7 97.76 93.52 5.90 0.84 4.24 0.61
195 138 1482G LW3-G694 3 10 10 0 100.0 0.0 94.03 10 102.70 96.26 8.67 0.87 6.44 0.64
196 11 1482G LW3-G694 4 10 9 1 90.0 10.0 94.80 9 101.88 96.89 7.08 0.79 4.99 0.55
197 179 1482G LW3-G694 5 10 9 1 90.0 10.0 99.48 9 107.78 102.21 8.30 0.92 5.57 0.62 Mean 9.0 1.0 90.0 10.0 0.85
198 171 1482G LW3-G694 6 10 9 1 90.0 10.0 82.34 9 89.89 84.13 7.55 0.84 5.76 0.64 SD 1.1 1.1 10.7 10.7 0.08
199 26 1482G LW3-G694 7 10 8 2 80.0 20.0 91.07 8 96.92 92.48 5.85 0.73 4.44 0.56 n 8 8 8 8 8
200 53 1482G LW3-G694 8 wq replicate 10 10 0 100.0 0.0 83.68 10 93.53 85.98 9.85 0.98 7.55 0.76
201 149 1483G LW3-G700 1 10 8 2 80.0 20.0 90.94 8 100.70 93.79 9.76 1.22 6.91 0.86
202 130 1483G LW3-G700 2 10 8 2 80.0 20.0 96.89 8 105.10 98.77 8.21 1.03 6.33 0.79
203 85 1483G LW3-G700 3 10 10 0 100.0 0.0 90.22 10 101.85 93.71 11.63 1.16 8.14 0.81
204 176 1483G LW3-G700 4 10 10 0 100.0 0.0 82.94 10 92.09 85.25 9.15 0.92 6.84 0.68
205 115 1483G LW3-G700 5 10 8 2 80.0 20.0 98.26 8 105.41 99.77 7.15 0.89 5.64 0.71 Mean 8.8 1.3 87.5 12.5 1.08
206 260 1483G LW3-G700 6 10 7 3 70.0 30.0 93.95 7 103.83 96.41 9.88 1.41 7.42 1.06 SD 1.2 1.2 11.6 11.6 0.18
207 225 1483G LW3-G700 7 10 10 0 100.0 0.0 91.02 10 100.80 93.18 9.78 0.98 7.62 0.76 n 8 8 8 8 8
208 226 1483G LW3-G700 8 wq replicate 10 9 1 90.0 10.0 93.35 9 102.57 95.53 9.22 1.02 7.04 0.78
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT


209 8 1484G LW3-G707 1 10 9 1 90.0 10.0 91.74 9 102.37 94.28 10.63 1.18 8.09 0.90
210 123 1484G LW3-G707 2 10 9 1 90.0 10.0 94.52 9 105.36 97.56 10.84 1.20 7.80 0.87
211 88 1484G LW3-G707 3 10 10 0 100.0 0.0 94.14 10 104.76 96.84 10.62 1.06 7.92 0.79
212 215 1484G LW3-G707 4 10 7 3 70.0 30.0 72.12 7 78.97 73.84 6.85 0.98 5.13 0.73
213 256 1484G LW3-G707 5 10 10 0 100.0 0.0 86.59 10 96.72 89.21 10.13 1.01 7.51 0.75 Mean 8.9 1.1 88.8 11.3 1.09
214 240 1484G LW3-G707 6 10 10 0 100.0 0.0 89.76 10 101.36 92.71 11.60 1.16 8.65 0.87 SD 1.2 1.2 12.5 12.5 0.09
215 223 1484G LW3-G707 7 10 9 1 90.0 10.0 87.28 9 96.52 89.61 9.24 1.03 6.91 0.77 n 8 8 8 8 8
216 144 1484G LW3-G707 8 wq replicate 10 7 3 70.0 30.0 70.25 7 78.13 71.84 7.88 1.13 6.29 0.90
217 139 1485G LW3-G711 1 10 8 2 80.0 20.0 95.09 8 103.78 97.00 8.69 1.09 6.78 0.85
218 10 1485G LW3-G711 2 11 11 0 100.0 0.0 87.30 11 99.49 90.45 12.19 1.11 9.04 0.82
219 219 1485G LW3-G711 3 10 8 2 80.0 20.0 80.63 8 90.14 82.84 9.51 1.19 7.30 0.91
220 3 1485G LW3-G711 4 10 9 1 90.0 10.0 82.47 9 91.04 84.73 8.57 0.95 6.31 0.70
221 134 1485G LW3-G711 5 10 10 0 100.0 0.0 91.31 10 103.70 94.80 12.39 1.24 8.90 0.89 Mean 8.9 1.3 87.5 12.5 1.12
222 51 1485G LW3-G711 6 10 9 1 90.0 10.0 90.85 9 103.15 93.96 12.30 1.37 9.19 1.02 SD 1.1 0.9 8.9 8.9 0.14
223 100 1485G LW3-G711 7 10 8 2 80.0 20.0 67.70 8 76.39 69.93 8.69 1.09 6.46 0.81 n 8 8 8 8 8
224 210 1485G LW3-G711 8 wq replicate 10 8 2 80.0 20.0 82.43 8 90.19 84.04 7.76 0.97 6.15 0.77
225 118 1486G LW3-G713 1 10 7 3 70.0 30.0 87.04 7 95.76 89.44 8.72 1.25 6.32 0.90
226 30 1486G LW3-G713 2 10 7 3 70.0 30.0 84.38 7 91.58 86.27 7.20 1.03 5.31 0.76
227 193 1486G LW3-G713 3 10 8 2 80.0 20.0 76.50 8 85.75 78.84 9.25 1.16 6.91 0.86
228 199 1486G LW3-G713 4 10 6 4 60.0 40.0 88.56 6 96.62 90.60 8.06 1.34 6.02 1.00
229 177 1486G LW3-G713 5 10 10 0 100.0 0.0 88.64 10 99.49 91.75 10.85 1.09 7.74 0.77 Mean 8.4 1.6 83.8 16.3 1.14
230 187 1486G LW3-G713 6 10 10 0 100.0 0.0 83.06 10 92.56 85.36 9.50 0.95 7.20 0.72 SD 1.6 1.6 16.0 16.0 0.12
231 262 1486G LW3-G713 7 10 9 1 90.0 10.0 89.17 9 99.67 91.86 10.50 1.17 7.81 0.87 n 8 8 8 8 8
232 95 1486G LW3-G713 8 wq replicate 10 10 0 100.0 0.0 66.33 10 77.52 69.40 11.19 1.12 8.12 0.81
233 119 1487G LW3-G718 1 10 7 3 70.0 30.0 87.51 7 95.43 89.60 7.92 1.13 5.83 0.83
234 151 1487G LW3-G718 2 10 10 0 100 0 0 0 88 82 10 97 87 91 22 9 05 0 91 6 65 0 67234 151 1487G LW3-G718 2 10 10 0 100.0 0.0 88.82 10 97.87 91.22 9.05 0.91 6.65 0.67
235 154 1487G LW3-G718 3 10 9 1 90.0 10.0 95.68 9 103.79 97.45 8.11 0.90 6.34 0.70
236 180 1487G LW3-G718 4 10 7 3 70.0 30.0 87.31 7 95.49 89.10 8.18 1.17 6.39 0.91
237 184 1487G LW3-G718 5 10 9 1 90.0 10.0 80.60 9 89.71 82.83 9.11 1.01 6.88 0.76 Mean 8.9 1.1 88.8 11.3 1.01
238 258 1487G LW3-G718 6 10 10 0 100.0 0.0 85.73 10 95.13 87.94 9.40 0.94 7.19 0.72 SD 1.2 1.2 12.5 12.5 0.11
239 160 1487G LW3-G718 7 10 10 0 100.0 0.0 102.09 10 111.16 104.44 9.07 0.91 6.72 0.67 n 8 8 8 8 8
240 66 1487G LW3-G718 8 wq replicate 10 9 1 90.0 10.0 82.53 9 92.48 84.77 9.95 1.11 7.71 0.86
241 41 1488G LW3-G722 1 10 10 0 100.0 0.0 85.64 10 98.28 89.49 12.64 1.26 8.79 0.88
242 44 1488G LW3-G722 2 10 8 2 80.0 20.0 89.84 8 98.66 91.91 8.82 1.10 6.75 0.84
243 163 1488G LW3-G722 3 10 10 0 100.0 0.0 101.28 10 109.37 103.30 8.09 0.81 6.07 0.61
244 35 1488G LW3-G722 4 10 8 2 80.0 20.0 83.89 8 90.48 85.27 6.59 0.82 5.21 0.65
245 145 1488G LW3-G722 5 10 9 1 90.0 10.0 71.86 9 82.81 74.84 10.95 1.22 7.97 0.89 Mean 9.3 0.8 92.5 7.5 1.03
246 207 1488G LW3-G722 6 10 9 1 90.0 10.0 79.51 9 89.11 81.85 9.60 1.07 7.26 0.81 SD 0.9 0.9 8.9 8.9 0.17
247 112 1488G LW3-G722 7 10 10 0 100.0 0.0 94.10 10 103.07 96.44 8.97 0.90 6.63 0.66 n 8 8 8 8 8
248 67 1488G LW3-G722 8 wq replicate 10 10 0 100.0 0.0 96.91 10 107.18 100.21 10.27 1.03 6.97 0.70
249 205 1489G LW3-G736 1 10 7 3 70.0 30.0 80.45 7 90.11 82.90 9.66 1.38 7.21 1.03
250 222 1489G LW3-G736 2 10 10 0 100.0 0.0 85.54 10 97.76 88.84 12.22 1.22 8.92 0.89
251 164 1489G LW3-G736 3 10 9 1 90.0 10.0 75.28 9 84.21 77.95 8.93 0.99 6.26 0.70
252 255 1489G LW3-G736 4 10 10 0 100.0 0.0 73.82 10 84.97 76.47 11.15 1.12 8.50 0.85
253 236 1489G LW3-G736 5 10 10 0 100.0 0.0 95.14 10 106.95 98.17 11.81 1.18 8.78 0.88 Mean 9.3 0.8 92.5 7.5 1.17
254 33 1489G LW3-G736 6 10 9 1 90.0 10.0 90.67 9 101.85 94.10 11.18 1.24 7.75 0.86 SD 1.0 1.0 10.4 10.4 0.15
255 79 1489G LW3-G736 7 10 10 0 100.0 0.0 79.05 10 92.18 82.63 13.13 1.31 9.55 0.96 n 8 8 8 8 8
256 156 1489G LW3-G736 8 wq replicate 10 9 1 90.0 10.0 91.44 9 100.00 93.55 8.56 0.95 6.45 0.72
257 6 1490G LW3-G737 1 10 9 1 90.0 10.0 89.57 9 98.22 91.35 8.65 0.96 6.87 0.76
258 192 1490G LW3-G737 2 10 8 2 80.0 20.0 84.34 8 94.48 86.71 10.14 1.27 7.77 0.97
259 72 1490G LW3-G737 3 10 10 0 100.0 0.0 70.54 10 81.22 73.85 10.68 1.07 7.37 0.74
260 181 1490G LW3-G737 4 10 9 1 90.0 10.0 87.40 8 97.29 89.90 9.89 1.24 7.39 0.92
261 20 1490G LW3-G737 5 10 6 4 60.0 40.0 80.03 6 86.20 81.29 6.17 1.03 4.91 0.82 Mean 8.1 1.9 81.3 18.8 1.12
262 78 1490G LW3-G737 6 10 9 1 90.0 10.0 86.32 9 96.86 88.83 10.54 1.17 8.03 0.89 SD 1.5 1.5 14.6 14.6 0.10
263 129 1490G LW3-G737 7 10 6 4 60.0 40.0 93.22 6 99.78 94.63 6.56 1.09 5.15 0.86 n 8 8 8 8 8
264 162 1490G LW3-G737 8 wq replicate 10 8 2 80.0 20.0 96.28 8 105.42 98.66 9.14 1.14 6.76 0.85


Notes: 
beakers #73, 181, 185, 229: one animal each lost in transfer to weighing pan
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT


beakers #159 & 161 excluded from data analysis.   At test initiation they received 5 and 15 animals, respectively, instead of the protocol designated 10 
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


AFDW


0.91
0.06


8


1.01
0.13


8


0.93
0.12


8


0.73
0.08


8


0.78
0.09


8
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


AFDW


0.81
0.04


8


0.91
0.14


8


0.84
0.07


7


0.84
0.06


8


0.84
0.13


8


0.86
0.09


8


0.90
0.12


8
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


AFDW


0.88
0.16


7


0.81
0.09


8


0.77
0.07


8


0.52
0.19


8


0.73
0.10


8


0.92
0.15


8


0.78
0.10


8
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


AFDW


0.83
0.06


8


0.81
0.05


8


0.84
0.14


8


0.83
0.14


6


0.79
0.14


8


0.63
0.06


8


0.81
0.12


8
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


AFDW


0.82
0.07


8


0.85
0.10


8


0.84
0.09


8


0.77
0.09


8


0.75
0.11


8


0.86
0.11


8


0.85
0.08


8
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Test Number: P686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


AFDW
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Test Number: 686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT
SMPL DESCRIP pH NH3
1459G LW3-G612-1 6.7 11.2
1460G LW3-G622 6.8 5.9
1461G LW3-G625 6.8 5.6
1462G LW3-G628 6.7 10.1
1463G LW3-G623 6.8 7.1
1464G LW3-G638 6.8 5.6
1465G LW3-G785 6.7 9.0
1466G LW3-G786 6.9 3.1
1467G LW3-G637-1 6.7 6.9
1468G LW3-G643 6.7 4.7
1469G LW3-G648 6.8 3.7
1470G LW3-G653 6.7 7.6
1471G LW3-G654 6.8 4.7
1472G LW3-G663 7.0 <0.5
1473G LW3-G665 6.9 2.6
1474G LW3-G671 6.7 5.0
1475G LW3-G788 7.1 <0.5
1476G LW3-G787 6.7 3.1
1477G LW3-G674 6.7 1.7
1478G LW3-G683 6.9 6.1
1479G LW3-G685 6.8 5.2
1480G LW3-G689 7.7 3.1
1481G LW3-G693 6.9 5.8
1482G LW3-G694 6.9 8.1
1483G LW3-G700 6.9 5.0
1484G LW3-G707 6 8 6 3


Interstitial water
Water Quality Data


1484G LW3-G707 6.8 6.3
1485G LW3-G711 6.7 6.9
1486G LW3-G713 6.7 9.4
1487G LW3-G718 6.9 5.2
1488G LW3-G722 6.8 7.9
1489G LW3-G736 6.7 11.1
1490G LW3-G737 6.7 16.4
1508G Control 7.4 1.3


NAS CLIENT
BKR SMPL DESCRIP REPL DAY TEMP DO COND pH NH3 HARD ALK


4 1475G LW3-G788 8 0 22.5 7.5 130 7.3 <0.1 51 40
7 1481G LW3-G693 8 0 22.7 6.7 150 6.9 0.5 60 40


36 1467G LW3-G637-1 8 0 23.0 6.5 140 7.0 0.5 43 30
42 1470G LW3-G653 8 0 22.8 6.5 145 6.9 0.8 51 30
53 1482G LW3-G694 8 0 22.8 6.7 140 6.9 0.9 51 30
57 1469G LW3-G648 8 0 23.1 6.8 140 6.9 0.3 43 40
63 1465G LW3-G785 8 0 22.9 6.5 160 6.9 0.7 51 40
66 1487G LW3-G718 8 0 23.2 7.0 140 6.9 0.4 51 30
67 1488G LW3-G722 8 0 22.8 6.8 145 6.9 0.6 60 30
81 1474G LW3-G671 8 0 23.0 6.8 135 6.9 0.5 43 30
89 1464G LW3-G638 8 0 22.8 6.7 140 6.8 0.5 51 30
91 1480G LW3-G689 8 0 23.3 6.9 380 7.2 0.1 43 40
95 1486G LW3-G713 8 0 23.1 6.4 140 6.9 0.8 51 30
98 1460G LW3-G622 8 0 23.0 6.9 140 7.0 0.5 60 40


105 1478G LW3-G683 8 0 22.9 6.7 140 6.9 0.5 43 40
107 1462G LW3-G628 8 0 22.7 7.1 150 6.9 0.8 60 40
117 1477G LW3-G674 8 0 22.6 6.8 180 7.1 0.2 51 40
124 1508G Control 8 0 22.6 6.8 175 7.1 0.2 51 30
140 1472G LW3-G663 8 0 22.4 7.6 140 7.1 <0.1 51 30
144 1484G LW3-G707 8 0 23.3 6.9 145 7.1 0.7 51 30
146 1461G LW3-G625 8 0 22.5 6.8 140 6.9 0.5 51 30
147 1466G LW3-G786 8 0 22.5 7.1 130 7.0 0.3 43 30
156 1489G LW3-G736 8 0 23.2 6.6 165 6.9 0.7 51 50


Overlying water
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Test Number: 686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


162 1490G LW3-G737 8 0 23.3 6.8 165 6.9 1.3 51 50
167 1479G LW3-G685 8 0 23.2 6.6 140 7.1 0.5 43 30
182 1459G LW3-G612-1 8 0 22.5 6.9 160 7.0 0.6 51 30
190 1476G LW3-G787 8 0 22.5 6.9 145 7.0 0.2 43 30
194 1471G LW3-G654 8 0 22.3 6.4 145 7.0 0.5 51 30
210 1485G LW3-G711 8 0 22.7 7.0 170 7.0 0.5 51 40
216 1468G LW3-G643 8 0 23.0 7.0 155 7.0 0.7 51 40
226 1483G LW3-G700 8 0 22.5 6.5 150 7.0 0.4 51 30
229 1473G LW3-G665 8 0 22.4 6.3 155 7.0 0.2 51 30
234 1463G LW3-G623 8 0 22.8 6.8 165 6.9 0.6 51 40


4 1475G LW3-G788 8 1 22.8 7.1
7 1481G LW3-G693 8 1 23.0 6.8


36 1467G LW3-G637-1 8 1 23.2 6.6
42 1470G LW3-G653 8 1 23.2 6.9
53 1482G LW3-G694 8 1 23.0 6.7
57 1469G LW3-G648 8 1 22.9 6.5
63 1465G LW3-G785 8 1 23.0 6.6
66 1487G LW3-G718 8 1 23.1 7.0
67 1488G LW3-G722 8 1 23.2 6.8
81 1474G LW3-G671 8 1 23.1 6.5
89 1464G LW3-G638 8 1 23.0 6.6
91 1480G LW3-G689 8 1 23.4 6.4
95 1486G LW3-G713 8 1 23.5 7.0
98 1460G LW3-G622 8 1 23.4 6.9


105 1478G LW3-G683 8 1 23.4 6.5
107 1462G LW3-G628 8 1 23.1 6.8
117 1477G LW3-G674 8 1 23.3 6.5
124 1508G Control 8 1 23.0 6.6
140 1472G LW3-G663 8 1 23.0 7.2


G G144 1484G LW3-G707 8 1 22.9 6.7
146 1461G LW3-G625 8 1 23.0 6.6
147 1466G LW3-G786 8 1 23.0 6.3
156 1489G LW3-G736 8 1 23.1 6.6
162 1490G LW3-G737 8 1 23.2 6.8
167 1479G LW3-G685 8 1 23.0 6.4
182 1459G LW3-G612-1 8 1 22.8 6.8
190 1476G LW3-G787 8 1 22.9 6.6
194 1471G LW3-G654 8 1 22.7 6.7
210 1485G LW3-G711 8 1 23.4 6.3
216 1468G LW3-G643 8 1 23.5 6.9
226 1483G LW3-G700 8 1 22.9 6.7
229 1473G LW3-G665 8 1 22.8 6.0
234 1463G LW3-G623 8 1 22.9 6.4


4 1475G LW3-G788 8 2 23.2 7.2
7 1481G LW3-G693 8 2 23.3 6.8


36 1467G LW3-G637-1 8 2 23.7 6.4
42 1470G LW3-G653 8 2 23.6 6.4
53 1482G LW3-G694 8 2 23.4 6.8
57 1469G LW3-G648 8 2 23.3 6.4
63 1465G LW3-G785 8 2 23.3 6.6
66 1487G LW3-G718 8 2 23.6 6.8
67 1488G LW3-G722 8 2 23.5 6.0
81 1474G LW3-G671 8 2 23.4 6.7
89 1464G LW3-G638 8 2 23.3 6.3
91 1480G LW3-G689 8 2 23.7 6.9
95 1486G LW3-G713 8 2 23.5 6.5
98 1460G LW3-G622 8 2 23.5 6.6


105 1478G LW3-G683 8 2 23.3 6.5
107 1462G LW3-G628 8 2 23.6 6.4
117 1477G LW3-G674 8 2 23.3 6.6
124 1508G Control 8 2 23.3 6.7
140 1472G LW3-G663 8 2 23.3 6.8
144 1484G LW3-G707 8 2 23.9 6.4
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Test Number: 686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


146 1461G LW3-G625 8 2 23.4 6.6
147 1466G LW3-G786 8 2 23.3 6.6
156 1489G LW3-G736 8 2 23.8 6.3
162 1490G LW3-G737 8 2 23.9 5.4
167 1479G LW3-G685 8 2 23.8 5.9
182 1459G LW3-G612-1 8 2 23.4 6.6
190 1476G LW3-G787 8 2 23.2 6.3
194 1471G LW3-G654 8 2 23.1 6.8
210 1485G LW3-G711 8 2 23.7 6.5
216 1468G LW3-G643 8 2 23.8 6.6
226 1483G LW3-G700 8 2 23.4 6.6
229 1473G LW3-G665 8 2 23.3 6.4
234 1463G LW3-G623 8 2 23.7 6.4


4 1475G LW3-G788 8 3 23.6 6.4
7 1481G LW3-G693 8 3 23.6 6.4


36 1467G LW3-G637-1 8 3 24.0 5.9
42 1470G LW3-G653 8 3 23.9 6.0
53 1482G LW3-G694 8 3 23.8 5.9
57 1469G LW3-G648 8 3 23.5 6.0
63 1465G LW3-G785 8 3 23.5 5.5
66 1487G LW3-G718 8 3 23.9 6.0
67 1488G LW3-G722 8 3 23.7 5.9
81 1474G LW3-G671 8 3 23.5 5.5
89 1464G LW3-G638 8 3 23.5 5.7
91 1480G LW3-G689 8 3 23.5 6.4
95 1486G LW3-G713 8 3 23.9 5.9
98 1460G LW3-G622 8 3 23.9 5.5


105 1478G LW3-G683 8 3 23.7 5.5
107 1462G LW3-G628 8 3 23.9 5.7


G G117 1477G LW3-G674 8 3 23.6 5.8
124 1508G Control 8 3 23.6 6.0
140 1472G LW3-G663 8 3 23.5 6.2
144 1484G LW3-G707 8 3 24.0 5.3
146 1461G LW3-G625 8 3 23.6 5.7
147 1466G LW3-G786 8 3 23.6 6.0
156 1489G LW3-G736 8 3 24.1 5.5
162 1490G LW3-G737 8 3 24.1 5.9
167 1479G LW3-G685 8 3 23.8 6.4
182 1459G LW3-G612-1 8 3 23.4 6.1
190 1476G LW3-G787 8 3 23.3 5.7
194 1471G LW3-G654 8 3 23.3 6.2
210 1485G LW3-G711 8 3 24.0 5.8
216 1468G LW3-G643 8 3 24.0 6.2
226 1483G LW3-G700 8 3 23.5 5.7
229 1473G LW3-G665 8 3 23.5 5.8
234 1463G LW3-G623 8 3 23.9 5.5


4 1475G LW3-G788 8 4 23.2 6.5
7 1481G LW3-G693 8 4 23.3 6.2


36 1467G LW3-G637-1 8 4 23.8 5.4
42 1470G LW3-G653 8 4 23.5 5.8
53 1482G LW3-G694 8 4 23.4 6.2
57 1469G LW3-G648 8 4 23.3 5.9
63 1465G LW3-G785 8 4 23.3 5.6
66 1487G LW3-G718 8 4 23.7 5.8
67 1488G LW3-G722 8 4 23.6 6.1
81 1474G LW3-G671 8 4 23.4 5.6
89 1464G LW3-G638 8 4 23.4 6.1
91 1480G LW3-G689 8 4 23.9 6.4
95 1486G LW3-G713 8 4 23.7 6.0
98 1460G LW3-G622 8 4 23.7 6.2


105 1478G LW3-G683 8 4 23.4 6.0
107 1462G LW3-G628 8 4 23.7 6.0
117 1477G LW3-G674 8 4 23.2 6.2
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Test Number: 686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


124 1508G Control 8 4 23.3 6.4
140 1472G LW3-G663 8 4 23.2 6.6
144 1484G LW3-G707 8 4 23.9 5.9
146 1461G LW3-G625 8 4 23.3 6.1
147 1466G LW3-G786 8 4 23.3 6.1
156 1489G LW3-G736 8 4 24.0 5.9
162 1490G LW3-G737 8 4 24.0 5.9
167 1479G LW3-G685 8 4 23.9 6.1
182 1459G LW3-G612-1 8 4 23.4 6.1
190 1476G LW3-G787 8 4 23.2 6.1
194 1471G LW3-G654 8 4 23.2 6.5
210 1485G LW3-G711 8 4 23.8 6.1
216 1468G LW3-G643 8 4 23.8 6.1
226 1483G LW3-G700 8 4 23.3 5.7
229 1473G LW3-G665 8 4 23.3 5.8
234 1463G LW3-G623 8 4 23.7 5.6


4 1475G LW3-G788 8 5 23.5 5.8
7 1481G LW3-G693 8 5 23.6 5.5


36 1467G LW3-G637-1 8 5 24.0 4.8
42 1470G LW3-G653 8 5 23.8 4.6
53 1482G LW3-G694 8 5 23.7 5.4
57 1469G LW3-G648 8 5 23.5 6.2
63 1465G LW3-G785 8 5 23.5 4.8
66 1487G LW3-G718 8 5 23.9 5.1
67 1488G LW3-G722 8 5 23.8 5.1
81 1474G LW3-G671 8 5 23.5 4.6
89 1464G LW3-G638 8 5 23.6 4.5
91 1480G LW3-G689 8 5 23.9 5.4
95 1486G LW3-G713 8 5 23.8 5.0


G G98 1460G LW3-G622 8 5 23.8 5.3
105 1478G LW3-G683 8 5 23.6 5.2
107 1462G LW3-G628 8 5 23.9 5.2
117 1477G LW3-G674 8 5 23.6 5.1
124 1508G Control 8 5 23.6 5.2
140 1472G LW3-G663 8 5 23.5 5.8
144 1484G LW3-G707 8 5 23.9 4.8
146 1461G LW3-G625 8 5 23.6 5.0
147 1466G LW3-G786 8 5 23.5 4.9
156 1489G LW3-G736 8 5 23.8 4.8
162 1490G LW3-G737 8 5 23.9 4.7
167 1479G LW3-G685 8 5 23.8 5.1
182 1459G LW3-G612-1 8 5 23.6 5.2
190 1476G LW3-G787 8 5 23.5 5.6
194 1471G LW3-G654 8 5 23.4 5.6
210 1485G LW3-G711 8 5 23.8 5.2
216 1468G LW3-G643 8 5 23.8 5.3
226 1483G LW3-G700 8 5 23.5 4.9
229 1473G LW3-G665 8 5 23.5 5.1
234 1463G LW3-G623 8 5 23.8 4.7


4 1475G LW3-G788 8 6 22.4 6.6
7 1481G LW3-G693 8 6 22.4 6.0


36 1467G LW3-G637-1 8 6 23.2 5.6
42 1470G LW3-G653 8 6 23.0 5.8
53 1482G LW3-G694 8 6 22.7 6.2
57 1469G LW3-G648 8 6 22.5 6.1
63 1465G LW3-G785 8 6 22.4 5.8
66 1487G LW3-G718 8 6 22.8 5.9
67 1488G LW3-G722 8 6 22.5 6.0
81 1474G LW3-G671 8 6 22.4 6.1
89 1464G LW3-G638 8 6 22.4 6.1
91 1480G LW3-G689 8 6 22.7 6.4
95 1486G LW3-G713 8 6 22.7 5.7
98 1460G LW3-G622 8 6 22.9 6.0


Page 16 of 19







Test Number: 686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


105 1478G LW3-G683 8 6 22.6 6.0
107 1462G LW3-G628 8 6 22.8 5.8
117 1477G LW3-G674 8 6 22.5 6.2
124 1508G Control 8 6 22.5 6.1
140 1472G LW3-G663 8 6 22.3 6.6
144 1484G LW3-G707 8 6 23.3 6.0
146 1461G LW3-G625 8 6 22.5 6.2
147 1466G LW3-G786 8 6 22.3 6.1
156 1489G LW3-G736 8 6 23.2 6.0
162 1490G LW3-G737 8 6 23.2 5.7
167 1479G LW3-G685 8 6 23.4 6.1
182 1459G LW3-G612-1 8 6 22.4 6.3
190 1476G LW3-G787 8 6 22.4 6.5
194 1471G LW3-G654 8 6 22.5 6.1
210 1485G LW3-G711 8 6 23.3 6.0
216 1468G LW3-G643 8 6 23.1 5.7
226 1483G LW3-G700 8 6 23.0 6.0
229 1473G LW3-G665 8 6 22.6 6.6
234 1463G LW3-G623 8 6 23.2 6.1


4 1475G LW3-G788 8 7 22.2 6.8
7 1481G LW3-G693 8 7 22.3 6.8


36 1467G LW3-G637-1 8 7 22.8 6.3
42 1470G LW3-G653 8 7 22.7 6.6
53 1482G LW3-G694 8 7 22.4 6.4
57 1469G LW3-G648 8 7 22.2 6.2
63 1465G LW3-G785 8 7 22.1 6.5
66 1487G LW3-G718 8 7 22.7 6.6
67 1488G LW3-G722 8 7 22.4 6.8
81 1474G LW3-G671 8 7 22.1 7.0


G G89 1464G LW3-G638 8 7 22.2 6.7
91 1480G LW3-G689 8 7 22.7 6.9
95 1486G LW3-G713 8 7 23.0 6.2
98 1460G LW3-G622 8 7 23.0 6.4


105 1478G LW3-G683 8 7 22.7 6.2
107 1462G LW3-G628 8 7 22.4 6.6
117 1477G LW3-G674 8 7 22.5 6.8
124 1508G Control 8 7 22.3 6.5
140 1472G LW3-G663 8 7 23.3 6.4
144 1484G LW3-G707 8 7 23.4 6.5
146 1461G LW3-G625 8 7 22.5 6.8
147 1466G LW3-G786 8 7 22.4 6.8
156 1489G LW3-G736 8 7 23.4 6.3
162 1490G LW3-G737 8 7 23.6 6.8
167 1479G LW3-G685 8 7 23.4 6.6
182 1459G LW3-G612-1 8 7 22.7 7.0
190 1476G LW3-G787 8 7 22.4 6.8
194 1471G LW3-G654 8 7 22.4 7.0
210 1485G LW3-G711 8 7 23.1 6.4
216 1468G LW3-G643 8 7 23.2 6.6
226 1483G LW3-G700 8 7 22.5 6.7
229 1473G LW3-G665 8 7 22.5 6.5
234 1463G LW3-G623 8 7 23.1 6.8


4 1475G LW3-G788 8 8 22.8 6.2
7 1481G LW3-G693 8 8 22.9 5.6


36 1467G LW3-G637-1 8 8 23.2 5.5
42 1470G LW3-G653 8 8 23.1 5.0
53 1482G LW3-G694 8 8 22.9 5.2
57 1469G LW3-G648 8 8 22.9 5.6
63 1465G LW3-G785 8 8 22.8 4.8
66 1487G LW3-G718 8 8 23.1 5.7
67 1488G LW3-G722 8 8 23.0 6.0
81 1474G LW3-G671 8 8 22.8 5.6
89 1464G LW3-G638 8 8 22.9 5.4
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Test Number: 686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


91 1480G LW3-G689 8 8 23.2 6.0
95 1486G LW3-G713 8 8 23.2 5.4
98 1460G LW3-G622 8 8 23.4 5.6


105 1478G LW3-G683 8 8 23.2 5.8
107 1462G LW3-G628 8 8 23.3 5.4
117 1477G LW3-G674 8 8 23.1 5.9
124 1508G Control 8 8 23.1 4.7
140 1472G LW3-G663 8 8 22.9 6.1
144 1484G LW3-G707 8 8 23.7 5.4
146 1461G LW3-G625 8 8 23.0 5.4
147 1466G LW3-G786 8 8 23.0 5.5
156 1489G LW3-G736 8 8 23.7 5.4
162 1490G LW3-G737 8 8 23.9 4.9
167 1479G LW3-G685 8 8 23.7 5.5
182 1459G LW3-G612-1 8 8 23.1 5.3
190 1476G LW3-G787 8 8 23.0 5.9
194 1471G LW3-G654 8 8 22.9 5.4
210 1485G LW3-G711 8 8 23.5 5.6
216 1468G LW3-G643 8 8 23.5 5.8
226 1483G LW3-G700 8 8 23.1 6.0
229 1473G LW3-G665 8 8 23.1 5.6
234 1463G LW3-G623 8 8 23.4 5.2


4 1475G LW3-G788 8 9 23.0 6.6
7 1481G LW3-G693 8 9 23.2 5.8


36 1467G LW3-G637-1 8 9 23.4 6.2
42 1470G LW3-G653 8 9 23.4 5.4
53 1482G LW3-G694 8 9 23.2 5.0
57 1469G LW3-G648 8 9 23.1 6.0
63 1465G LW3-G785 8 9 23.1 5.6


G G66 1487G LW3-G718 8 9 23.4 6.1
67 1488G LW3-G722 8 9 23.3 6.0
81 1474G LW3-G671 8 9 23.2 6.1
89 1464G LW3-G638 8 9 23.2 6.3
91 1480G LW3-G689 8 9 23.4 6.2
95 1486G LW3-G713 8 9 23.4 6.3
98 1460G LW3-G622 8 9 23.6 5.6


105 1478G LW3-G683 8 9 23.5 5.9
107 1462G LW3-G628 8 9 23.6 5.9
117 1477G LW3-G674 8 9 23.4 6.2
124 1508G Control 8 9 23.4 5.3
140 1472G LW3-G663 8 9 23.2 6.4
144 1484G LW3-G707 8 9 23.8 5.9
146 1461G LW3-G625 8 9 23.4 5.9
147 1466G LW3-G786 8 9 23.9 6.2
156 1489G LW3-G736 8 9 24.0 5.5
162 1490G LW3-G737 8 9 24.0 5.7
167 1479G LW3-G685 8 9 23.9 6.1
182 1459G LW3-G612-1 8 9 23.4 6.2
190 1476G LW3-G787 8 9 23.4 5.8
194 1471G LW3-G654 8 9 23.3 5.7
210 1485G LW3-G711 8 9 23.7 5.8
216 1468G LW3-G643 8 9 23.7 6.1
226 1483G LW3-G700 8 9 23.4 5.6
229 1473G LW3-G665 8 9 23.4 5.9
234 1463G LW3-G623 8 9 23.6 5.7


4 1475G LW3-G788 8 10 22.9 6.6 145 6.8 <0.1 51 30
7 1481G LW3-G693 8 10 23.1 5.8 145 6.7 0.4 51 30


36 1467G LW3-G637-1 8 10 23.3 5.6 145 6.8 0.3 51 30
42 1470G LW3-G653 8 10 23.2 4.6 150 6.7 0.5 43 40
53 1482G LW3-G694 8 10 23.1 5.0 155 6.7 0.3 43 30
57 1469G LW3-G648 8 10 22.9 5.3 150 6.8 0.3 51 30
63 1465G LW3-G785 8 10 22.9 4.7 150 6.7 0.3 43 40
66 1487G LW3-G718 8 10 23.1 5.4 155 6.8 0.4 51 30
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Test Number: 686-48 Freshwater Sediment Test
10-Day Chironomus dilutus


67 1488G LW3-G722 8 10 23.0 5.4 150 6.8 0.2 43 30
81 1474G LW3-G671 8 10 22.9 5.5 145 6.8 0.3 51 30
89 1464G LW3-G638 8 10 23.0 5.4 150 6.9 0.3 51 30
91 1480G LW3-G689 8 10 23.2 5.6 170 6.9 0.2 43 30
95 1486G LW3-G713 8 10 23.2 5.7 150 6.8 0.5 51 30
98 1460G LW3-G622 8 10 23.5 5.6 155 6.7 0.3 51 30


105 1478G LW3-G683 8 10 23.4 5.7 150 6.8 0.3 51 30
107 1462G LW3-G628 8 10 23.4 5.6 155 6.7 0.4 51 40
117 1477G LW3-G674 8 10 23.0 6.2 150 6.7 0.1 51 30
124 1508G Control 8 10 23.2 4.6 155 6.8 0.3 43 30
140 1472G LW3-G663 8 10 22.9 6.9 150 6.8 <0.1 51 30
144 1484G LW3-G707 8 10 23.9 5.8 155 6.8 0.3 51 40
146 1461G LW3-G625 8 10 23.0 6.0 150 6.8 0.2 51 30
147 1466G LW3-G786 8 10 23.0 6.2 150 6.8 0.1 51 30
156 1489G LW3-G736 8 10 23.8 5.2 160 6.7 0.3 51 40
162 1490G LW3-G737 8 10 23.9 4.8 160 6.7 0.5 51 40
167 1479G LW3-G685 8 10 23.7 6.2 150 6.7 0.1 51 30
182 1459G LW3-G612-1 8 10 23.0 6.2 145 6.8 2.3 43 30
190 1476G LW3-G787 8 10 23.0 5.6 145 6.8 <0.1 51 30
194 1471G LW3-G654 8 10 23.0 5.8 145 6.7 0.2 51 30
210 1485G LW3-G711 8 10 23.5 5.8 150 6.8 0.2 51 30  
216 1468G LW3-G643 8 10 23.4 5.9 145 6.8 <0.1 51 30
226 1483G LW3-G700 8 10 23.0 5.7 145 6.7 0.2 51 30
229 1473G LW3-G665 8 10 23.4 6.2 145 6.7 0.1 51 30
234 1463G LW3-G623 8 10 23.1 5.5 150 6.7 0.3 51 40


Mean 23.2 6.1 153 6.9  --- 50 33 6.8  ---
SD 0.4 0.6 30 0.1  --- 4 5 0.2  ---
n 363 363 66 66 66 66 66 33 33


Min 22.1 4.5 130 6.7 <0.1 43 30 6.7 <0.5
Max 24.1 7.6 380 7.3 2.3 60 50 7.7 16.4
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Test Number: P686-49 Freshwater Sediment Test
28-day Hyalella azteca


Endpoints Data Entry and Calculations File
BKR=beaker number TARE WT= ashed weight of pan used for that replicate at test termination (mg), or
INIT=initial number dry weight of pan if ash-free dry weight is not an endpoint
SURV=number survivors WT COUNT= number of test organisms weighed at test end
MORT=number dead=INIT-SURV DRY WT= TARE WT + dry weight of test organisms recovered at test termination (mg)
PSURV=%survival=100(SURV/INIT) TWT=total biomass=DRY WT-TARE WT tare wt final wt wt avg. wt/
PMORT=%mortality=100(MORT/INIT) WT=average individual biomass=TWT/WT COUNT pan # (mg) (mg) count organism


1 53.859 54.516 10 0.066
2 51.849 52.556 10 0.071
3 46.528 47.039 10 0.051
4 52.808 53.484 10 0.068
5 48.737 49.328 10 0.059


avg. 0.063
NAS CLIENT TARE WT DRY TWT WT


INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) (mg) (mg) SURV MORT PSURV PMORT WT
1 6 1508G Control 1 10 10 0 100.0 0.0 31.54 10 33.60 2.06 0.21
2 209 1508G Control 2 10 10 0 100.0 0.0 29.80 10 31.511 1.71 0.17
3 159 1508G Control 3 10 10 0 100.0 0.0 30.18 10 32.48 2.30 0.23
4 206 1508G Control 4 11 11 0 100.0 0.0 29.07 11 31.04 1.97 0.18
5 50 1508G Control 5 10 10 0 100.0 0.0 28.99 10 31.14 2.15 0.22 Mean 10.1 0.0 100.0 0.0 0.21
6 11 1508G Control 6 10 10 0 100.0 0.0 30.05 10 32.31 2.26 0.23 SD 0.4 0.0 0.0 0.0 0.02
7 198 1508G Control 7 10 10 0 100.0 0.0 30.79 10 32.94 2.15 0.22 n 8 8 8 8 8
8 95 1508G Control 8 wq replicate 10 10 0 100.0 0.0 33.74 10 35.80 2.07 0.21
9 117 1465G LW3-G785 1 10 10 0 100.0 0.0 29.10 10 30.57 1.47 0.15


10 244 1465G LW3-G785 2 10 8 2 80.0 20.0 29.48 8 30.84 1.36 0.17
11 231 1465G LW3-G785 3 10 10 0 100.0 0.0 29.62 9 30.94 1.33 0.15
12 97 1465G LW3-G785 4 10 9 1 90.0 10.0 30.89 9 32.55 1.66 0.18
13 227 1465G LW3 G785 5 10 10 0 100 0 0 0 30 79 10 32 42 1 63 0 16 M 8 5 1 5 85 0 15 0 0 18


INITIAL WEIGHT


13 227 1465G LW3-G785 5 10 10 0 100.0 0.0 30.79 10 32.42 1.63 0.16 Mean 8.5 1.5 85.0 15.0 0.18
14 222 1465G LW3-G785 6 10 9 1 90.0 10.0 30.93 9 32.28 1.34 0.15 SD 2.7 2.7 27.3 27.3 0.06
15 242 1465G LW3-G785 7 10 2 8 20.0 80.0 30.63 2 31.31 0.68 0.34 n 8 8 8 8 8
16 83 1465G LW3-G785 8 wq replicate 10 10 0 100.0 0.0 29.61 10 31.15 1.55 0.15
17 147 1466G LW3-G786 1 10 9 1 90.0 10.0 31.78 9 33.28 1.50 0.17
18 53 1466G LW3-G786 2 10 7 3 70.0 30.0 31.91 7 33.33 1.41 0.20
19 208 1466G LW3-G786 3 10 8 2 80.0 20.0 29.82 8 31.41 1.59 0.20
20 90 1466G LW3-G786 4 10 8 2 80.0 20.0 30.84 8 32.47 1.63 0.20
21 116 1466G LW3-G786 5 10 8 2 80.0 20.0 30.34 8 31.72 1.38 0.17 Mean 8.5 1.5 85.0 15.0 0.18
22 21 1466G LW3-G786 6 10 9 1 90.0 10.0 31.64 9 33.29 1.65 0.18 SD 0.9 0.9 9.3 9.3 0.02
23 253 1466G LW3-G786 7 10 9 1 90.0 10.0 31.06 9 32.61 1.55 0.17 n 8 8 8 8 8
24 96 1466G LW3-G786 8 wq replicate 10 10 0 100.0 0.0 31.17 10 32.90 1.73 0.17
25 223 1475G LW3-G788 1 10 8 2 80.0 20.0 30.75 8 32.17 1.42 0.18
26 60 1475G LW3-G788 2 10 9 1 90.0 10.0 30.56 9 32.19 1.63 0.18
27 217 1475G LW3-G788 3 10 9 1 90.0 10.0 29.78 9 31.07 1.29 0.14
28 258 1475G LW3-G788 4 10 9 1 90.0 10.0 29.91 9 31.92 2.01 0.22
29 243 1475G LW3-G788 5 10 10 0 100.0 0.0 31.21 10 33.14 1.93 0.19 Mean 9.0 1.0 90.0 10.0 0.18
30 153 1475G LW3-G788 6 10 10 0 100.0 0.0 31.60 10 32.93 1.33 0.13 SD 1.1 1.1 10.7 10.7 0.03
31 205 1475G LW3-G788 7 10 7 3 70.0 30.0 29.97 7 31.45 1.47 0.21 n 8 8 8 8 8
32 24 1475G LW3-G788 8 wq replicate 10 10 0 100.0 0.0 32.23 10 33.83 1.60 0.16
33 175 1476G LW3-G787 1 10 10 0 100.0 0.0 29.98 10 31.18 1.20 0.12
34 86 1476G LW3-G787 2 10 10 0 100.0 0.0 30.92 10 32.33 1.40 0.14
35 110 1476G LW3-G787 3 10 10 0 100.0 0.0 31.64 10 33.13 1.49 0.15
36 105 1476G LW3-G787 4 10 9 1 90.0 10.0 31.40 9 32.77 1.37 0.15
37 150 1476G LW3-G787 5 10 10 0 100.0 0.0 30.88 10 32.40 1.52 0.15 Mean 9.1 0.9 91.3 8.8 0.14
38 67 1476G LW3-G787 6 10 10 0 100.0 0.0 29.67 10 31.05 1.38 0.14 SD 1.5 1.5 14.6 14.6 0.02
39 194 1476G LW3-G787 7 10 6 4 60.0 40.0 30.81 6 31.46 0.65 0.11 n 8 8 8 8 8
40 207 1476G LW3-G787 8 wq replicate 10 8 2 80.0 20.0 31.14 8 32.38 1.25 0.16
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Test Number: P686-49 Freshwater Sediment Test
28-day Hyalella azteca


NAS CLIENT TARE WT DRY TWT WT
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) (mg) (mg) SURV MORT PSURV PMORT WT


41 78 1491G LW3-G740 1 10 10 0 100.0 0.0 30.78 10 32.97 2.19 0.22
42 104 1491G LW3-G740 2 10 9 1 90.0 10.0 30.78 9 32.48 1.70 0.19
43 123 1491G LW3-G740 3 10 7 3 70.0 30.0 30.22 7 31.55 1.33 0.19
44 109 1491G LW3-G740 4 10 8 2 80.0 20.0 32.84 8 34.53 1.68 0.21
45 204 1491G LW3-G740 5 10 10 0 100.0 0.0 30.26 10 32.13 1.87 0.19 Mean 8.6 1.4 86.3 13.8 0.19
46 163 1491G LW3-G740 6 10 7 3 70.0 30.0 30.14 7 31.15 1.02 0.15 SD 1.3 1.3 13.0 13.0 0.03
47 201 1491G LW3-G740 7 10 8 2 80.0 20.0 30.35 8 32.13 1.78 0.22 n 8 8 8 8 8
48 107 1491G LW3-G740 8 wq replicate 10 10 0 100.0 0.0 29.65 10 31.24 1.59 0.16
49 245 1492G LW3-G741 1 10 10 0 100.0 0.0 30.37 10 31.97 1.60 0.16
50 33 1492G LW3-G741 2 10 8 2 80.0 20.0 30.02 8 31.15 1.13 0.14
51 185 1492G LW3-G741 3 10 7 3 70.0 30.0 29.92 7 31.06 1.14 0.16
52 129 1492G LW3-G741 4 10 10 0 100.0 0.0 27.97 10 29.23 1.26 0.13
53 5 1492G LW3-G741 5 10 7 3 70.0 30.0 31.26 7 32.42 1.15 0.16 Mean 8.9 1.1 88.8 11.3 0.15
54 36 1492G LW3-G741 6 10 9 1 90.0 10.0 30.71 9 32.02 1.31 0.15 SD 1.4 1.4 13.6 13.6 0.02
55 251 1492G LW3-G741 7 10 10 0 100.0 0.0 28.71 10 30.32 1.62 0.16 n 8 8 8 8 8
56 85 1492G LW3-G741 8 wq replicate 10 10 0 100.0 0.0 30.52 10 32.26 1.74 0.17
57 37 1493G LW3-G745 1 10 6 4 60.0 40.0 29.12 6 30.33 1.21 0.20
58 81 1493G LW3-G745 2 10 10 0 100.0 0.0 30.90 9 32.21 1.31 0.15
59 12 1493G LW3-G745 3 10 9 1 90.0 10.0 31.91 9 33.66 1.75 0.19
60 32 1493G LW3-G745 4 10 10 0 100.0 0.0 31.20 10 32.76 1.55 0.16
61 264 1493G LW3-G745 5 10 10 0 100.0 0.0 30.58 9 31.98 1.40 0.16 Mean 9.0 1.0 90.0 10.0 0.16
62 52 1493G LW3-G745 6 10 9 1 90.0 10.0 30.85 9 32.24 1.39 0.15 SD 1.4 1.4 14.1 14.1 0.02
63 120 1493G LW3-G745 7 10 10 0 100.0 0.0 30.85 10 32.61 1.77 0.18 n 8 8 8 8 8
64 200 1493G LW3-G745 8 wq replicate 10 8 2 80.0 20.0 30.36 8 31.40 1.04 0.13
65 87 1494G LW3-G656 1 10 10 0 100.0 0.0 30.99 10 33.10 2.11 0.21
66 146 1494G LW3-G656 2 10 10 0 100 0 0 0 29 20 10 30 75 1 55 0 1666 146 1494G LW3-G656 2 10 10 0 100.0 0.0 29.20 10 30.75 1.55 0.16
67 55 1494G LW3-G656 3 10 7 3 70.0 30.0 29.31 7 30.39 1.08 0.15
68 27 1494G LW3-G656 4 10 10 0 100.0 0.0 30.10 10 31.68 1.58 0.16
69 230 1494G LW3-G656 5 10 10 0 100.0 0.0 30.39 10 32.05 1.66 0.17 Mean 8.8 1.3 87.5 12.5 0.16
70 261 1494G LW3-G656 6 10 5 5 50.0 50.0 33.44 5 34.21 0.77 0.15 SD 1.8 1.8 18.3 18.3 0.02
71 127 1494G LW3-G656 7 10 9 1 90.0 10.0 30.61 9 31.91 1.30 0.14 n 8 8 8 8 8
72 214 1494G LW3-G656 8 wq replicate 10 9 1 90.0 10.0 31.42 9 32.59 1.17 0.13
73 47 1495G LW3-G744 1 10 7 3 70.0 30.0 32.12 7 33.43 1.30 0.19
74 88 1495G LW3-G744 2 10 9 1 90.0 10.0 30.05 9 31.41 1.36 0.15
75 130 1495G LW3-G744 3 10 8 2 80.0 20.0 29.60 8 30.99 1.39 0.17
76 8 1495G LW3-G744 4 10 10 0 100.0 0.0 31.72 10 33.05 1.34 0.13
77 106 1495G LW3-G744 5 10 10 0 100.0 0.0 30.93 10 32.26 1.34 0.13 Mean 9.0 1.0 90.0 10.0 0.16
78 70 1495G LW3-G744 6 10 10 0 100.0 0.0 31.36 10 33.11 1.75 0.18 SD 1.2 1.2 12.0 12.0 0.02
79 57 1495G LW3-G744 7 10 10 0 100.0 0.0 32.33 10 33.87 1.54 0.15 n 8 8 8 8 8
80 4 1495G LW3-G744 8 wq replicate 10 8 2 80.0 20.0 30.36 8 31.70 1.34 0.17
81 140 1496G LW3-G675 1 10 10 0 100.0 0.0 33.24 10 35.06 1.82 0.18
82 238 1496G LW3-G675 2 10 8 2 80.0 20.0 30.27 8 31.59 1.32 0.17
83 19 1496G LW3-G675 3 10 8 2 80.0 20.0 29.70 8 31.14 1.45 0.18
84 38 1496G LW3-G675 4 10 10 0 100.0 0.0 30.23 10 31.59 1.36 0.14
85 115 1496G LW3-G675 5 10 9 1 90.0 10.0 32.10 9 33.55 1.45 0.16 Mean 8.8 1.3 87.5 12.5 0.17
86 249 1496G LW3-G675 6 10 8 2 80.0 20.0 29.90 8 31.12 1.23 0.15 SD 1.2 1.2 11.6 11.6 0.02
87 257 1496G LW3-G675 7 10 10 0 100.0 0.0 31.51 10 33.35 1.84 0.18 n 8 8 8 8 8
88 177 1496G LW3-G675 8 wq replicate 10 7 3 70.0 30.0 29.81 7 31.07 1.26 0.18
89 248 1497G LW3-G672 1 10 9 1 90.0 10.0 29.24 9 30.50 1.26 0.14
90 138 1497G LW3-G672 2 10 9 1 90.0 10.0 28.63 9 29.97 1.34 0.15
91 20 1497G LW3-G672 3 10 9 1 90.0 10.0 31.20 9 32.45 1.25 0.14
92 216 1497G LW3-G672 4 10 7 3 70.0 30.0 31.55 7 32.74 1.19 0.17
93 93 1497G LW3-G672 5 10 9 1 90.0 10.0 30.46 9 31.65 1.19 0.13 Mean 8.9 1.1 88.8 11.3 0.14
94 234 1497G LW3-G672 6 10 10 0 100.0 0.0 30.76 10 32.03 1.27 0.13 SD 1.0 1.0 9.9 9.9 0.02
95 82 1497G LW3-G672 7 10 8 2 80.0 20.0 31.89 8 32.84 0.95 0.12 n 8 8 8 8 8
96 103 1497G LW3-G672 8 wq replicate 10 10 0 100.0 0.0 30.56 10 31.82 1.27 0.13
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Test Number: P686-49 Freshwater Sediment Test
28-day Hyalella azteca


NAS CLIENT TARE WT DRY TWT WT
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) (mg) (mg) SURV MORT PSURV PMORT WT


97 221 1509G LW3-G767 1 10 7 3 70.0 30.0 30.60 7 31.93 1.32 0.19
98 98 1509G LW3-G767 2 10 10 0 100.0 0.0 26.91 10 28.45 1.54 0.15
99 229 1509G LW3-G767 3 10 10 0 100.0 0.0 31.19 10 32.67 1.48 0.15


100 63 1509G LW3-G767 4 10 9 1 90.0 10.0 30.21 9 32.00 1.79 0.20
101 118 1509G LW3-G767 5 10 10 0 100.0 0.0 32.10 10 33.94 1.84 0.18 Mean 9.4 0.6 93.8 6.3 0.18
102 164 1509G LW3-G767 6 10 9 1 90.0 10.0 31.22 9 32.82 1.60 0.18 SD 1.1 1.1 10.6 10.6 0.02
103 22 1509G LW3-G767 7 10 10 0 100.0 0.0 30.95 10 32.94 1.98 0.20 n 8 8 8 8 8
104 233 1509G LW3-G767 8 wq replicate 10 10 0 100.0 0.0 29.84 10 31.68 1.84 0.18
105 48 1510G LW3-G769 1 10 10 0 100.0 0.0 31.91 10 34.05 2.13 0.21
106 35 1510G LW3-G769 2 10 9 1 90.0 10.0 32.18 9 33.62 1.44 0.16
107 114 1510G LW3-G769 3 10 10 0 100.0 0.0 30.88 10 32.35 1.47 0.15
108 31 1510G LW3-G769 4 10 8 2 80.0 20.0 30.02 8 31.55 1.53 0.19
109 212 1510G LW3-G769 5 10 10 0 100.0 0.0 29.71 10 31.18 1.47 0.15 Mean 9.1 0.9 91.3 8.8 0.18
110 111 1510G LW3-G769 6 10 10 0 100.0 0.0 31.28 10 33.30 2.02 0.20 SD 1.5 1.5 14.6 14.6 0.03
111 247 1510G LW3-G769 7 10 6 4 60.0 40.0 27.99 6 29.02 1.03 0.17 n 8 8 8 8 8
112 15 1510G LW3-G769 8 wq replicate 10 10 0 100.0 0.0 30.81 10 32.80 1.99 0.20
113 241 1511G LW3-G772 1 10 9 1 90.0 10.0 30.99 9 32.92 1.93 0.21
114 79 1511G LW3-G772 2 10 10 0 100.0 0.0 31.48 10 33.14 1.66 0.17
115 59 1511G LW3-G772 3 10 10 0 100.0 0.0 30.88 10 32.50 1.62 0.16
116 18 1511G LW3-G772 4 10 10 0 100.0 0.0 30.87 10 32.67 1.81 0.18
117 155 1511G LW3-G772 5 10 8 2 80.0 20.0 33.49 8 34.90 1.41 0.18 Mean 9.3 0.8 92.5 7.5 0.18
118 188 1511G LW3-G772 6 10 7 3 70.0 30.0 27.34 7 28.51 1.17 0.17 SD 1.2 1.2 11.6 11.6 0.02
119 29 1511G LW3-G772 7 10 10 0 100.0 0.0 33.73 10 35.44 1.71 0.17 n 8 8 8 8 8
120 197 1511G LW3-G772 8 wq replicate 10 10 0 100.0 0.0 28.86 10 30.50 1.65 0.16
121 168 1512G LW3-G775 1 10 10 0 100.0 0.0 30.04 10 32.05 2.01 0.20
122 144 1512G LW3-G775 2 10 10 0 100 0 0 0 30 15 10 32 02 1 86 0 19122 144 1512G LW3-G775 2 10 10 0 100.0 0.0 30.15 10 32.02 1.86 0.19
123 121 1512G LW3-G775 3 10 6 4 60.0 40.0 31.62 6 32.49 0.86 0.14
124 119 1512G LW3-G775 4 10 9 1 90.0 10.0 30.82 9 32.45 1.63 0.18
125 240 1512G LW3-G775 5 10 10 0 100.0 0.0 27.01 10 28.71 1.70 0.17 Mean 9.0 1.0 90.0 10.0 0.16
126 10 1512G LW3-G775 6 10 10 0 100.0 0.0 33.06 10 34.54 1.48 0.15 SD 1.6 1.6 16.0 16.0 0.03
127 193 1512G LW3-G775 7 10 10 0 100.0 0.0 30.57 10 31.79 1.21 0.12 n 8 8 8 8 8
128 182 1512G LW3-G775 8 wq replicate 10 7 3 70.0 30.0 30.75 7 31.66 0.91 0.13
129 219 1513G LW3-G670 1 10 6 4 60.0 40.0 30.30 6 31.15 0.85 0.14
130 132 1513G LW3-G670 2 10 8 2 80.0 20.0 31.22 8 32.94 1.72 0.21
131 202 1513G LW3-G670 3 10 9 1 90.0 10.0 31.31 9 32.83 1.53 0.17
132 203 1513G LW3-G670 4 10 9 1 90.0 10.0 30.78 9 32.62 1.85 0.21
133 17 1513G LW3-G670 5 10 10 0 100.0 0.0 31.59 10 33.10 1.51 0.15 Mean 8.6 1.4 86.3 13.8 0.17
134 46 1513G LW3-G670 6 10 9 1 90.0 10.0 30.60 9 31.98 1.39 0.15 SD 1.2 1.2 11.9 11.9 0.03
135 64 1513G LW3-G670 7 10 9 1 90.0 10.0 32.79 9 34.22 1.43 0.16 n 8 8 8 8 8
136 23 1513G LW3-G670 8 wq replicate 10 9 1 90.0 10.0 29.77 9 31.31 1.54 0.17
137 213 1514G LW3-G684-1 1 10 10 0 100.0 0.0 29.74 10 31.04 1.30 0.13
138 91 1514G LW3-G684-1 2 10 9 1 90.0 10.0 31.81 9 33.39 1.58 0.18
139 49 1514G LW3-G684-1 3 10 10 0 100.0 0.0 30.06 10 31.95 1.89 0.19
140 62 1514G LW3-G684-1 4 10 8 2 80.0 20.0 29.11 8 30.23 1.12 0.14
141 80 1514G LW3-G684-1 5 10 10 0 100.0 0.0 28.83 10 30.19 1.35 0.14 Mean 9.4 0.6 93.8 6.3 0.16
142 160 1514G LW3-G684-1 6 10 10 0 100.0 0.0 30.94 10 32.81 1.88 0.19 SD 0.9 0.9 9.2 9.2 0.02
143 108 1514G LW3-G684-1 7 10 10 0 100.0 0.0 30.65 10 32.33 1.67 0.17 n 8 8 8 8 8
144 135 1514G LW3-G684-1 8 wq replicate 10 8 2 80.0 20.0 31.70 8 32.85 1.15 0.14
145 122 1515G LW3-G746 1 10 9 1 90.0 10.0 30.43 9 31.89 1.46 0.16
146 196 1515G LW3-G746 2 10 10 0 100.0 0.0 30.64 10 32.33 1.69 0.17
147 142 1515G LW3-G746 3 10 10 0 100.0 0.0 31.03 10 32.43 1.40 0.14
148 25 1515G LW3-G746 4 10 10 0 100.0 0.0 33.23 10 35.01 1.78 0.18
149 148 1515G LW3-G746 5 10 10 0 100.0 0.0 30.66 10 32.46 1.80 0.18 Mean 9.1 0.9 91.3 8.8 0.16
150 263 1515G LW3-G746 6 10 8 2 80.0 20.0 30.87 8 32.18 1.31 0.16 SD 1.0 1.0 9.9 9.9 0.01
151 260 1515G LW3-G746 7 10 8 2 80.0 20.0 30.29 8 31.55 1.26 0.16 n 8 8 8 8 8
152 166 1515G LW3-G746 8 wq replicate 10 8 2 80.0 20.0 31.22 7 32.30 1.07 0.15
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Test Number: P686-49 Freshwater Sediment Test
28-day Hyalella azteca


NAS CLIENT TARE WT DRY TWT WT
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) (mg) (mg) SURV MORT PSURV PMORT WT


153 190 1516G LW3-G750 1 10 10 0 100.0 0.0 30.64 10 32.10 1.46 0.15
154 215 1516G LW3-G750 2 10 9 1 90.0 10.0 32.63 9 33.76 1.13 0.13
155 131 1516G LW3-G750 3 10 8 2 80.0 20.0 31.61 8 33.16 1.55 0.19
156 167 1516G LW3-G750 4 10 10 0 100.0 0.0 30.06 10 31.52 1.46 0.15
157 187 1516G LW3-G750 5 10 6 4 60.0 40.0 30.77 6 31.62 0.85 0.14 Mean 8.4 1.6 83.8 16.3 0.16
158 145 1516G LW3-G750 6 10 8 2 80.0 20.0 32.26 8 33.68 1.42 0.18 SD 1.3 1.3 13.0 13.0 0.02
159 7 1516G LW3-G750 7 10 8 2 80.0 20.0 30.60 8 32.01 1.41 0.18 n 8 8 8 8 8
160 181 1516G LW3-G750 8 wq replicate 10 8 2 80.0 20.0 31.14 8 32.55 1.41 0.18
161 54 1517G LW3-G751 1 10 10 0 100.0 0.0 30.14 10 32.20 2.06 0.21
162 126 1517G LW3-G751 2 10 9 1 90.0 10.0 27.91 9 29.80 1.88 0.21
163 61 1517G LW3-G751 3 10 10 0 100.0 0.0 27.41 10 28.97 1.56 0.16
164 28 1517G LW3-G751 4 10 8 2 80.0 20.0 32.62 8 34.09 1.47 0.18
165 143 1517G LW3-G751 5 10 9 1 90.0 10.0 30.93 9 32.54 1.61 0.18 Mean 9.0 1.0 90.0 10.0 0.19
166 255 1517G LW3-G751 6 10 8 2 80.0 20.0 30.85 8 32.42 1.57 0.20 SD 0.9 0.9 9.3 9.3 0.02
167 39 1517G LW3-G751 7 10 10 0 100.0 0.0 31.86 10 33.84 1.99 0.20 n 8 8 8 8 8
168 262 1517G LW3-G751 8 wq replicate 10 8 2 80.0 20.0 31.75 8 33.36 1.61 0.20
169 71 1518G LW3-G752 1 10 9 1 90.0 10.0 28.35 9 30.02 1.67 0.19
170 26 1518G LW3-G752 2 10 6 4 60.0 40.0 30.41 6 31.36 0.95 0.16
171 192 1518G LW3-G752 3 10 10 0 100.0 0.0 29.45 10 31.08 1.63 0.16
172 112 1518G LW3-G752 4 10 9 1 90.0 10.0 28.98 9 30.62 1.64 0.18
173 189 1518G LW3-G752 5 10 10 0 100.0 0.0 30.83 10 32.10 1.27 0.13 Mean 8.5 1.5 85.0 15.0 0.15
174 162 1518G LW3-G752 6 10 8 2 80.0 20.0 31.93 8 33.30 1.37 0.17 SD 1.7 1.7 16.9 16.9 0.03
175 42 1518G LW3-G752 7 10 10 0 100.0 0.0 31.45 10 32.75 1.31 0.13 n 8 8 8 8 8
176 157 1518G LW3-G752 8 wq replicate 10 6 4 60.0 40.0 29.68 6 30.34 0.66 0.11
177 34 1519G LW3-G755 1 10 10 0 100.0 0.0 33.01 10 34.47 1.46 0.15
178 220 1519G LW3-G755 2 10 10 0 100 0 0 0 30 04 10 31 45 1 42 0 14178 220 1519G LW3-G755 2 10 10 0 100.0 0.0 30.04 10 31.45 1.42 0.14
179 210 1519G LW3-G755 3 10 9 1 90.0 10.0 29.85 9 31.68 1.83 0.20
180 74 1519G LW3-G755 4 10 10 0 100.0 0.0 31.88 10 33.57 1.68 0.17
181 133 1519G LW3-G755 5 10 8 2 80.0 20.0 31.77 8 33.23 1.46 0.18 Mean 8.8 1.3 87.5 12.5 0.17
182 141 1519G LW3-G755 6 10 7 3 70.0 30.0 29.56 7 30.78 1.22 0.17 SD 1.3 1.3 12.8 12.8 0.02
183 178 1519G LW3-G755 7 10 9 1 90.0 10.0 30.88 9 32.52 1.65 0.18 n 8 8 8 8 8
184 195 1519G LW3-G755 8 wq replicate 10 7 3 70.0 30.0 31.07 7 32.14 1.07 0.15
185 14 1520G LW3-G763 1 10 10 0 100.0 0.0 31.53 10 33.40 1.87 0.19
186 151 1520G LW3-G763 2 10 9 1 90.0 10.0 29.83 9 31.56 1.72 0.19
187 184 1520G LW3-G763 3 10 10 0 100.0 0.0 29.88 10 31.93 2.05 0.20
188 256 1520G LW3-G763 4 10 10 0 100.0 0.0 29.30 10 31.22 1.92 0.19
189 235 1520G LW3-G763 5 10 9 1 90.0 10.0 29.53 9 30.86 1.33 0.15 Mean 9.3 0.8 92.5 7.5 0.17
190 13 1520G LW3-G763 6 10 9 1 90.0 10.0 31.52 9 33.08 1.56 0.17 SD 1.0 1.0 10.4 10.4 0.03
191 94 1520G LW3-G763 7 10 10 0 100.0 0.0 30.18 10 31.73 1.54 0.15 n 8 8 8 8 8
192 56 1520G LW3-G763 8 wq replicate 10 7 3 70.0 30.0 31.73 7 32.54 0.81 0.12
193 44 1521G LW3-G766 1 10 10 0 100.0 0.0 30.84 10 32.31 1.47 0.15
194 237 1521G LW3-G766 2 10 10 0 100.0 0.0 28.35 10 30.00 1.65 0.17
195 136 1521G LW3-G766 3 10 9 1 90.0 10.0 32.09 9 33.53 1.45 0.16
196 1 1521G LW3-G766 4 10 8 2 80.0 20.0 31.81 8 33.28 1.47 0.18
197 30 1521G LW3-G766 5 10 8 2 80.0 20.0 28.38 8 29.93 1.56 0.19 Mean 9.0 1.0 90.0 10.0 0.17
198 41 1521G LW3-G766 6 10 10 0 100.0 0.0 30.69 10 32.44 1.75 0.18 SD 1.2 1.2 12.0 12.0 0.02
199 73 1521G LW3-G766 7 10 10 0 100.0 0.0 28.69 10 30.38 1.69 0.17 n 8 8 8 8 8
200 84 1521G LW3-G766 8 wq replicate 10 7 3 70.0 30.0 30.57 7 31.95 1.38 0.20
201 76 1522G LW3-G756 1 10 7 3 70.0 30.0 32.26 7 33.66 1.40 0.20
202 174 1522G LW3-G756 2 10 6 4 60.0 40.0 31.41 6 32.45 1.05 0.17
203 69 1522G LW3-G756 3 10 9 1 90.0 10.0 30.70 9 32.35 1.65 0.18
204 2 1522G LW3-G756 4 10 9 1 90.0 10.0 32.43 9 34.36 1.93 0.21
205 149 1522G LW3-G756 5 10 7 3 70.0 30.0 32.22 7 33.60 1.38 0.20 Mean 8.0 2.0 80.0 20.0 0.19
206 154 1522G LW3-G756 6 10 9 1 90.0 10.0 30.08 9 31.80 1.72 0.19 SD 1.4 1.4 14.1 14.1 0.01
207 45 1522G LW3-G756 7 10 10 0 100.0 0.0 31.64 10 33.43 1.79 0.18 n 8 8 8 8 8
208 101 1522G LW3-G756 8 wq replicate 10 7 3 70.0 30.0 31.37 7 32.86 1.49 0.21
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Test Number: P686-49 Freshwater Sediment Test
28-day Hyalella azteca


NAS CLIENT TARE WT DRY TWT WT
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) (mg) (mg) SURV MORT PSURV PMORT WT


209 218 1526G LW3-G613 1 10 9 1 90.0 10.0 30.08 9 31.21 1.13 0.13
210 137 1526G LW3-G613 2 10 10 0 100.0 0.0 30.86 10 32.32 1.47 0.15
211 113 1526G LW3-G613 3 10 9 1 90.0 10.0 30.36 9 31.91 1.55 0.17
212 75 1526G LW3-G613 4 10 9 1 90.0 10.0 30.43 9 31.84 1.41 0.16
213 72 1526G LW3-G613 5 10 8 2 80.0 20.0 30.33 8 31.84 1.51 0.19 Mean 8.9 1.1 88.8 11.3 0.15
214 232 1526G LW3-G613 6 10 10 0 100.0 0.0 29.85 10 31.23 1.38 0.14 SD 0.8 0.8 8.3 8.3 0.02
215 259 1526G LW3-G613 7 10 8 2 80.0 20.0 29.85 8 30.99 1.14 0.14 n 8 8 8 8 8
216 139 1526G LW3-G613 8 wq replicate 10 8 2 80.0 20.0 31.39 8 32.47 1.07 0.13
217 124 1527G LW3-G776 1 10 10 0 100.0 0.0 30.56 10 32.20 1.64 0.16
218 161 1527G LW3-G776 2 10 10 0 100.0 0.0 33.25 10 34.90 1.65 0.16
219 224 1527G LW3-G776 3 10 8 2 80.0 20.0 30.51 8 31.74 1.23 0.15
220 228 1527G LW3-G776 4 10 10 0 100.0 0.0 30.55 10 32.25 1.69 0.17
221 125 1527G LW3-G776 5 10 10 0 100.0 0.0 28.95 9 30.57 1.62 0.18 Mean 8.4 1.6 83.8 16.3 0.17
222 176 1527G LW3-G776 6 10 0 10 0.0 100.0 30.29 0 SD 3.5 3.5 34.6 34.6 0.02
223 171 1527G LW3-G776 7 10 9 1 90.0 10.0 29.11 9 30.57 1.46 0.16 n 8 8 8 8 7
224 77 1527G LW3-G776 8 wq replicate 10 10 0 100.0 0.0 30.98 10 33.06 2.08 0.21
225 156 1528G LW3-G777 1 10 10 0 100.0 0.0 31.16 10 33.15 1.98 0.20
226 236 1528G LW3-G777 2 10 4 6 40.0 60.0 29.97 4 31.54 1.58 0.39
227 100 1528G LW3-G777 3 10 9 1 90.0 10.0 30.61 9 32.76 2.14 0.24
228 250 1528G LW3-G777 4 10 8 2 80.0 20.0 28.25 8 29.98 1.73 0.22
229 225 1528G LW3-G777 5 10 3 7 30.0 70.0 29.65 3 30.26 0.60 0.20 Mean 7.8 2.3 77.5 22.5 0.24
230 16 1528G LW3-G777 6 10 10 0 100.0 0.0 30.09 10 32.50 2.41 0.24 SD 2.8 2.8 27.6 27.6 0.07
231 179 1528G LW3-G777 7 10 10 0 100.0 0.0 31.40 10 32.89 1.49 0.15 n 8 8 8 8 8
232 252 1528G LW3-G777 8 wq replicate 10 8 2 80.0 20.0 33.59 8 35.90 2.30 0.29
233 165 1529G LW3-G778 1 10 7 3 70.0 30.0 30.45 7 32.03 1.58 0.23
234 9 1529G LW3-G778 2 10 10 0 100 0 0 0 31 83 10 33 63 1 79 0 18234 9 1529G LW3-G778 2 10 10 0 100.0 0.0 31.83 10 33.63 1.79 0.18
235 3 1529G LW3-G778 3 10 10 0 100.0 0.0 31.14 10 32.52 1.38 0.14
236 102 1529G LW3-G778 4 10 9 1 90.0 10.0 31.47 9 33.29 1.82 0.20
237 58 1529G LW3-G778 5 10 10 0 100.0 0.0 28.24 10 29.71 1.47 0.15 Mean 9.1 0.9 91.3 8.8 0.18
238 173 1529G LW3-G778 6 10 10 0 100.0 0.0 30.18 10 31.81 1.64 0.16 SD 1.1 1.1 11.3 11.3 0.03
239 199 1529G LW3-G778 7 10 8 2 80.0 20.0 30.31 8 31.57 1.27 0.16 n 8 8 8 8 8
240 152 1529G LW3-G778 8 wq replicate 10 9 1 90.0 10.0 30.81 9 32.69 1.88 0.21
241 226 1530G LW3-G779 1 10 5 5 50.0 50.0 30.21 5 31.10 0.90 0.18
242 89 1530G LW3-G779 2 10 9 1 90.0 10.0 32.34 9 34.04 1.70 0.19
243 239 1530G LW3-G779 3 10 7 3 70.0 30.0 32.59 7 34.59 2.00 0.29
244 92 1530G LW3-G779 4 10 7 3 70.0 30.0 30.50 7 31.79 1.29 0.18
245 99 1530G LW3-G779 5 10 10 0 100.0 0.0 29.47 10 31.28 1.81 0.18 Mean 8.4 1.6 83.8 16.3 0.19
246 254 1530G LW3-G779 6 10 10 0 100.0 0.0 30.36 10 31.99 1.63 0.16 SD 1.8 1.8 18.5 18.5 0.04
247 169 1530G LW3-G779 7 10 9 1 90.0 10.0 28.63 9 30.15 1.52 0.17 n 8 8 8 8 8
248 172 1530G LW3-G779 8 wq replicate 10 10 0 100.0 0.0 29.86 10 31.79 1.93 0.19
249 40 1531G LW3-G780 1 10 8 2 80.0 20.0 32.53 8 34.17 1.64 0.21
250 51 1531G LW3-G780 2 10 9 1 90.0 10.0 31.40 9 33.83 2.43 0.27
251 43 1531G LW3-G780 3 10 10 0 100.0 0.0 31.21 10 32.65 1.43 0.14
252 180 1531G LW3-G780 4 10 10 0 100.0 0.0 29.26 10 31.59 2.33 0.23
253 186 1531G LW3-G780 5 12 12 0 100.0 0.0 31.01 12 33.32 2.31 0.19 Mean 9.9 0.4 96.3 3.8 0.20
254 158 1531G LW3-G780 6 10 10 0 100.0 0.0 30.47 10 32.02 1.54 0.15 SD 1.1 0.7 7.4 7.4 0.04
255 65 1531G LW3-G780 7 10 10 0 100.0 0.0 29.62 10 31.90 2.28 0.23 n 8 8 8 8 8
256 66 1531G LW3-G780 8 wq replicate 10 10 0 100.0 0.0 32.40 10 34.22 1.82 0.18
257 170 1532G LW3-G781 1 10 3 7 30.0 70.0 31.10 3 31.77 0.67 0.22
258 128 1532G LW3-G781 2 10 9 1 90.0 10.0 35.88 9 37.11 1.23 0.14
259 183 1532G LW3-G781 3 10 10 0 100.0 0.0 32.36 10 33.65 1.29 0.13
260 246 1532G LW3-G781 4 10 10 0 100.0 0.0 29.12 10 30.83 1.71 0.17
261 134 1532G LW3-G781 5 10 9 1 90.0 10.0 31.24 9 32.57 1.33 0.15 Mean 8.6 1.4 86.3 13.8 0.16
262 211 1532G LW3-G781 6 10 10 0 100.0 0.0 28.59 10 29.89 1.29 0.13 SD 2.4 2.4 23.9 23.9 0.03
263 191 1532G LW3-G781 7 10 10 0 100.0 0.0 30.14 10 31.82 1.68 0.17 n 8 8 8 8 8
264 68 1532G LW3-G781 8 wq replicate 10 8 2 80.0 20.0 30.88 8 32.30 1.42 0.18


Notes:  
beakers #81, 125, 166, 231, 264: one animal in each beaker lost or damaged in transfer to weighing pan
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


NAS CLIENT
SMPL DESCRIP pH NH3


1508G Control 7.2 1.4
1465G LW3-G785 6.5 10.0
1466G LW3-G786 6.6 4.2
1475G LW3-G788 6.8 0.6
1476G LW3-G787 6.5 4.0
1491G LW3-G740 6.6 6.7
1492G LW3-G741 6.5 6.3
1493G LW3-G745 6.6 5.5
1494G LW3-G656 6.5 9.0
1495G LW3-G744 6.6 8.2
1496G LW3-G675 6.9 2.4
1497G LW3-G672 6.7 5.3
1509G LW3-G767 6.7 4.8
1510G LW3-G769 6.6 7.0
1511G LW3-G772 6.5 7.8
1512G LW3-G775 6.6 7.3
1513G LW3-G670 7.2 1.4
1514G LW3-G684-1 6.6 5.9
1515G LW3-G746 6.7 7.5
1516G LW3-G750 6.8 6.9
1517G LW3-G751 6.7 5.0
1518G LW3-G752 6.7 7.6
1519G LW3-G755 6.7 5.9
1520G LW3-G763 6.6 11.2
1521G LW3-G766 6.8 3.0
1522G LW3-G756 6.7 5.2
1526G LW3-G613 6.7 5.2
1527G LW3-G776 6.9 2.4
1528G LW3-G777 7.1 1.0
1529G LW3-G778 7.1 <0.5
1530G LW3-G779 6.8 1.2
1531G LW3-G780 6.8 3.7
1532G LW3-G781 6.9 3.9


Water Quality Data
Interstitial water
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NAS CLIENT
BKR SMPL DESCRIP REPL DAY TEMP DO COND pH NH3 HARD ALK


4 1495G LW3-G744 8 0 22.4 6.8 150 6.9 0.5 60 40
15 1510G LW3-G769 8 0 22.1 6.6 160 6.9 0.3 60 40
23 1513G LW3-G670 8 0 22.0 6.2 165 6.9 <0.1 51 40
24 1475G LW3-G788 8 0 22.4 7.2 145 7.0 <0.1 51 40
56 1520G LW3-G763 8 0 22.1 7.1 165 6.8 0.6 60 40
66 1531G LW3-G780 8 0 22.2 7.0 150 6.9 0.2 51 30
68 1532G LW3-G781 8 0 22.0 6.0 145 6.8 0.4 60 40
77 1527G LW3-G776 8 0 22.1 6.9 150 6.9 0.1 60 30
83 1465G LW3-G785 8 0 22.2 7.2 170 6.8 0.5 68 50
84 1521G LW3-G766 8 0 22.3 7.0 165 6.9 <0.1 60 50
85 1492G LW3-G741 8 0 22.4 7.4 155 7.1 <0.1 60 40
95 1508G Control 8 0 22.5 7.4 190 7.0 0.2 51 40
96 1466G LW3-G786 8 0 22.2 7.4 155 7.0 0.3 51 40
101 1522G LW3-G756 8 0 22.0 7.0 150 6.9 0.2 51 40
103 1497G LW3-G672 8 0 22.2 7.1 150 6.9 0.3 51 40
107 1491G LW3-G740 8 0 22.1 7.2 155 6.9 0.5 51 40
135 1514G LW3-G684-1 8 0 22.0 6.9 160 6.9 0.3 60 50
139 1526G LW3-G613 8 0 22.1 6.6 185 6.7 0.3 51 40
152 1529G LW3-G778 8 0 22.0 6.8 150 6.8 <0.1 51 40
157 1518G LW3-G752 8 0 22.1 7.0 150 6.8 0.3 51 40
166 1515G LW3-G746 8 0 22.1 7.3 155 6.9 0.3 51 40
172 1530G LW3-G779 8 0 22.1 7.1 145 6.8 <0.1 51 40
177 1496G LW3-G675 8 0 22.2 7.3 150 6.9 <0.1 51 40
181 1516G LW3-G750 8 0 22.2 7.0 150 6.8 0.4 51 50
182 1512G LW3-G775 8 0 22.2 7.2 165 6.8 0.3 60 50
195 1519G LW3-G755 8 0 22.3 7.3 155 6.9 0.2 51 40
197 1511G LW3-G772 8 0 22.4 7.0 170 6.8 0.5 60 50
200 1493G LW3-G745 8 0 22.3 7.0 150 6.5 0.2 43 40
207 1476G LW3-G787 8 0 22.2 7.2 145 6.7 0.1 51 30
214 1494G LW3-G656 8 0 22.1 6.8 160 6.8 0.4 51 50
233 1509G LW3-G767 8 0 22.4 7.3 160 6.8 0.2 60 50
252 1528G LW3-G777 8 0 22.5 7.4 145 6.9 <0.1 43 40
262 1517G LW3-G751 8 0 22.2 7.2 145 7.0 0.2 60 40
4 1495G LW3-G744 8 1 22.9
15 1510G LW3-G769 8 1 22.6
23 1513G LW3-G670 8 1 22.5
24 1475G LW3-G788 8 1 22.7
56 1520G LW3-G763 8 1 22.4
66 1531G LW3-G780 8 1 22.5


Overlying water
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


68 1532G LW3-G781 8 1 22.3
77 1527G LW3-G776 8 1 22.3
83 1465G LW3-G785 8 1 22.3
84 1521G LW3-G766 8 1 22.4
85 1492G LW3-G741 8 1 22.4
95 1508G Control 8 1 22.6
96 1466G LW3-G786 8 1 22.6
101 1522G LW3-G756 8 1 22.6
103 1497G LW3-G672 8 1 22.4
107 1491G LW3-G740 8 1 22.5
135 1514G LW3-G684-1 8 1 22.4
139 1526G LW3-G613 8 1 22.5
152 1529G LW3-G778 8 1 22.4
157 1518G LW3-G752 8 1 22.5
166 1515G LW3-G746 8 1 22.5
172 1530G LW3-G779 8 1 22.4
177 1496G LW3-G675 8 1 22.5
181 1516G LW3-G750 8 1 22.6
182 1512G LW3-G775 8 1 22.5
195 1519G LW3-G755 8 1 22.6
197 1511G LW3-G772 8 1 22.9
200 1493G LW3-G745 8 1 22.6
207 1476G LW3-G787 8 1 22.5
214 1494G LW3-G656 8 1 22.6
233 1509G LW3-G767 8 1 22.8
252 1528G LW3-G777 8 1 23.0
262 1517G LW3-G751 8 1 22.9
4 1495G LW3-G744 8 2 23.2
15 1510G LW3-G769 8 2 23.1
23 1513G LW3-G670 8 2 23.0
24 1475G LW3-G788 8 2 23.1
56 1520G LW3-G763 8 2 22.9
66 1531G LW3-G780 8 2 22.9
68 1532G LW3-G781 8 2 22.8
77 1527G LW3-G776 8 2 22.8
83 1465G LW3-G785 8 2 22.8
84 1521G LW3-G766 8 2 22 8
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84 1521G LW3-G766 8 2 22.8
85 1492G LW3-G741 8 2 22.9
95 1508G Control 8 2 23.0
96 1466G LW3-G786 8 2 23.1
101 1522G LW3-G756 8 2 23.0
103 1497G LW3-G672 8 2 22.9
107 1491G LW3-G740 8 2 23.0
135 1514G LW3-G684-1 8 2 22.9
139 1526G LW3-G613 8 2 23.0
152 1529G LW3-G778 8 2 22.9
157 1518G LW3-G752 8 2 23.0
166 1515G LW3-G746 8 2 23.0
172 1530G LW3-G779 8 2 22.9
177 1496G LW3-G675 8 2 23.0
181 1516G LW3-G750 8 2 23.1
182 1512G LW3-G775 8 2 23.0
195 1519G LW3-G755 8 2 23.0
197 1511G LW3-G772 8 2 23.1
200 1493G LW3-G745 8 2 23.0
207 1476G LW3-G787 8 2 22.9
214 1494G LW3-G656 8 2 22.9
233 1509G LW3-G767 8 2 23.0
252 1528G LW3-G777 8 2 23.1
262 1517G LW3-G751 8 2 23.0
4 1495G LW3-G744 8 3 23.1 6.3 6.6
15 1510G LW3-G769 8 3 22.8 6.6 6.7
23 1513G LW3-G670 8 3 22.7 6.8 6.8
24 1475G LW3-G788 8 3 22.9 6.8 6.8
56 1520G LW3-G763 8 3 22.6 5.9 6.7
66 1531G LW3-G780 8 3 22.8 6.4 6.7
68 1532G LW3-G781 8 3 22.6 6.4 6.7
77 1527G LW3-G776 8 3 22.6 6.3 6.7
83 1465G LW3-G785 8 3 22.5 6.2 6.7
84 1521G LW3-G766 8 3 22.6 6.2 6.7
85 1492G LW3-G741 8 3 22.6 6.6 6.8
95 1508G Control 8 3 22.7 6.9 6.7
96 1466G LW3-G786 8 3 23.0 6.7 6.8
101 1522G LW3-G756 8 3 22.9 5.0 6.7
103 1497G LW3-G672 8 3 22.7 6.4 6.7
107 1491G LW3-G740 8 3 22.7 6.2 6.7
135 1514G LW3-G684-1 8 3 22.6 6.5 6.7
139 1526G LW3-G613 8 3 22.7 6.0 6.7
152 1529G LW3-G778 8 3 22.7 7.0 6.8
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


157 1518G LW3-G752 8 3 22.8 6.3 6.7
166 1515G LW3-G746 8 3 22.7 6.4 6.7
172 1530G LW3-G779 8 3 22.7 6.4 6.8
177 1496G LW3-G675 8 3 22.8 6.7 6.7
181 1516G LW3-G750 8 3 22.9 6.3 6.7
182 1512G LW3-G775 8 3 22.9 6.2 6.7
195 1519G LW3-G755 8 3 22.8 6.1 6.8
197 1511G LW3-G772 8 3 23.0 6.6 6.8
200 1493G LW3-G745 8 3 22.8 6.4 6.8
207 1476G LW3-G787 8 3 22.7 6.4 6.8
214 1494G LW3-G656 8 3 22.7 7.0 6.8
233 1509G LW3-G767 8 3 22.9 6.4 6.8
252 1528G LW3-G777 8 3 23.0 7.1 6.9
262 1517G LW3-G751 8 3 22.8 5.4 6.7
4 1495G LW3-G744 8 4 23.0
15 1510G LW3-G769 8 4 22.8
23 1513G LW3-G670 8 4 22.7
24 1475G LW3-G788 8 4 22.8
56 1520G LW3-G763 8 4 22.6
66 1531G LW3-G780 8 4 22.7
68 1532G LW3-G781 8 4 22.6
77 1527G LW3-G776 8 4 22.5
83 1465G LW3-G785 8 4 22.4
84 1521G LW3-G766 8 4 22.5
85 1492G LW3-G741 8 4 22.6
95 1508G Control 8 4 22.7
96 1466G LW3-G786 8 4 22.9
101 1522G LW3-G756 8 4 22.8
103 1497G LW3-G672 8 4 22.7
107 1491G LW3-G740 8 4 22.7
135 1514G LW3-G684-1 8 4 22.7
139 1526G LW3-G613 8 4 22.7
152 1529G LW3-G778 8 4 22.7
157 1518G LW3-G752 8 4 22.8
166 1515G LW3-G746 8 4 22.7
172 1530G LW3-G779 8 4 22.7
177 1496G LW3-G675 8 4 22 8
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177 1496G LW3-G675 8 4 22.8
181 1516G LW3-G750 8 4 22.9
182 1512G LW3-G775 8 4 22.8
195 1519G LW3-G755 8 4 22.7
197 1511G LW3-G772 8 4 22.9
200 1493G LW3-G745 8 4 22.8
207 1476G LW3-G787 8 4 22.8
214 1494G LW3-G656 8 4 22.7
233 1509G LW3-G767 8 4 22.8
252 1528G LW3-G777 8 4 23.0
262 1517G LW3-G751 8 4 22.8
4 1495G LW3-G744 8 5 23.0 6.1 145 6.9
15 1510G LW3-G769 8 5 22.9 6.2 150 6.9
23 1513G LW3-G670 8 5 22.7 6.3 145 6.9
24 1475G LW3-G788 8 5 22.9 6.6 145 7.0
56 1520G LW3-G763 8 5 22.6 6.3 145 6.9
66 1531G LW3-G780 8 5 22.8 6.2 145 6.9
68 1532G LW3-G781 8 5 22.7 6.0 145 6.9
77 1527G LW3-G776 8 5 22.6 6.2 145 7.0
83 1465G LW3-G785 8 5 22.5 6.2 145 6.9
84 1521G LW3-G766 8 5 22.6 6.2 150 7.0
85 1492G LW3-G741 8 5 22.7 6.4 150 6.9
95 1508G Control 8 5 23.0 6.8 155 7.1
96 1466G LW3-G786 8 5 23.1 6.5 145 6.9
101 1522G LW3-G756 8 5 22.8 6.2 145 6.8
103 1497G LW3-G672 8 5 22.6 6.6 145 6.8
107 1491G LW3-G740 8 5 22.6 6.2 145 6.8
135 1514G LW3-G684-1 8 5 22.3 6.6 145 6.8
139 1526G LW3-G613 8 5 22.4 5.8 190 6.8
152 1529G LW3-G778 8 5 22.3 6.8 145 6.8
157 1518G LW3-G752 8 5 22.4 6.4 145 6.8
166 1515G LW3-G746 8 5 22.4 6.2 145 6.8
172 1530G LW3-G779 8 5 22.3 6.7 145 6.8
177 1496G LW3-G675 8 5 22.4 6.6 145 6.8
181 1516G LW3-G750 8 5 22.7 6.2 145 6.8
182 1512G LW3-G775 8 5 22.5 6.5 145 6.8
195 1519G LW3-G755 8 5 22.8 6.4 150 6.8
197 1511G LW3-G772 8 5 23.2 6.4 150 6.7
200 1493G LW3-G745 8 5 22.5 6.3 145 6.8
207 1476G LW3-G787 8 5 22.5 6.2 140 6.7
214 1494G LW3-G656 8 5 22.5 6.2 145 6.7
233 1509G LW3-G767 8 5 22.9 6.3 150 6.8
252 1528G LW3-G777 8 5 22.3 7.0 145 6.9
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


262 1517G LW3-G751 8 5 22.8 6.1 145 6.8
4 1495G LW3-G744 8 6 23.2
15 1510G LW3-G769 8 6 23.0
23 1513G LW3-G670 8 6 22.8
24 1475G LW3-G788 8 6 23.0
56 1520G LW3-G763 8 6 22.7
66 1531G LW3-G780 8 6 22.9
68 1532G LW3-G781 8 6 22.7
77 1527G LW3-G776 8 6 22.6
83 1465G LW3-G785 8 6 22.6
84 1521G LW3-G766 8 6 22.7
85 1492G LW3-G741 8 6 22.7
95 1508G Control 8 6 23.0
96 1466G LW3-G786 8 6 23.1
101 1522G LW3-G756 8 6 23.0
103 1497G LW3-G672 8 6 22.8
107 1491G LW3-G740 8 6 22.8
135 1514G LW3-G684-1 8 6 22.7
139 1526G LW3-G613 8 6 22.7
152 1529G LW3-G778 8 6 22.7
157 1518G LW3-G752 8 6 22.8
166 1515G LW3-G746 8 6 22.8
172 1530G LW3-G779 8 6 22.8
177 1496G LW3-G675 8 6 22.7
181 1516G LW3-G750 8 6 22.9
182 1512G LW3-G775 8 6 22.8
195 1519G LW3-G755 8 6 22.9
197 1511G LW3-G772 8 6 23.1
200 1493G LW3-G745 8 6 22.9
207 1476G LW3-G787 8 6 22.8
214 1494G LW3-G656 8 6 22.8
233 1509G LW3-G767 8 6 23.0
252 1528G LW3-G777 8 6 23.2
262 1517G LW3-G751 8 6 23.0
4 1495G LW3-G744 8 7 22.6 6.2 6.9
15 1510G LW3-G769 8 7 22.4 6.4 6.9
23 1513G LW3-G670 8 7 22 3 6 7 6 9
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23 1513G LW3-G670 8 7 22.3 6.7 6.9
24 1475G LW3-G788 8 7 22.4 6.9 6.9
56 1520G LW3-G763 8 7 22.2 6.5 6.8
66 1531G LW3-G780 8 7 22.4 6.4 6.6
68 1532G LW3-G781 8 7 22.1 6.4 6.8
77 1527G LW3-G776 8 7 22.0 6.3 6.8
83 1465G LW3-G785 8 7 22.1 6.2 6.8
84 1521G LW3-G766 8 7 22.1 6.3 6.8
85 1492G LW3-G741 8 7 22.3 6.3 6.8
95 1508G Control 8 7 22.5 6.5 6.9
96 1466G LW3-G786 8 7 22.6 6.4 6.8
101 1522G LW3-G756 8 7 22.5 6.2 6.8
103 1497G LW3-G672 8 7 22.4 6.6 6.8
107 1491G LW3-G740 8 7 22.4 6.1 6.8
135 1514G LW3-G684-1 8 7 22.2 6.5 6.8
139 1526G LW3-G613 8 7 22.3 6.2 6.8
152 1529G LW3-G778 8 7 22.3 7.0 6.9
157 1518G LW3-G752 8 7 22.3 6.4 6.8
166 1515G LW3-G746 8 7 22.3 6.0 6.8
172 1530G LW3-G779 8 7 22.3 6.4 6.8
177 1496G LW3-G675 8 7 22.4 6.8 6.8
181 1516G LW3-G750 8 7 22.5 6.0 6.8
182 1512G LW3-G775 8 7 22.4 6.3 6.8
195 1519G LW3-G755 8 7 22.4 6.4 6.9
197 1511G LW3-G772 8 7 22.7 6.2 6.9
200 1493G LW3-G745 8 7 22.5 6.4 6.9
207 1476G LW3-G787 8 7 22.3 6.6 6.8
214 1494G LW3-G656 8 7 22.3 6.5 6.8
233 1509G LW3-G767 8 7 22.5 6.2 6.7
252 1528G LW3-G777 8 7 22.5 6.7 6.9
262 1517G LW3-G751 8 7 22.5 6.1 6.8
4 1495G LW3-G744 8 8 23.0
15 1510G LW3-G769 8 8 22.8
23 1513G LW3-G670 8 8 22.8
24 1475G LW3-G788 8 8 22.9
56 1520G LW3-G763 8 8 22.6
66 1531G LW3-G780 8 8 22.7
68 1532G LW3-G781 8 8 22.6
77 1527G LW3-G776 8 8 22.5
83 1465G LW3-G785 8 8 22.5
84 1521G LW3-G766 8 8 22.4
85 1492G LW3-G741 8 8 22.8
95 1508G Control 8 8 23.1
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


96 1466G LW3-G786 8 8 23.2
101 1522G LW3-G756 8 8 22.8
103 1497G LW3-G672 8 8 22.7
107 1491G LW3-G740 8 8 22.7
135 1514G LW3-G684-1 8 8 22.6
139 1526G LW3-G613 8 8 22.6
152 1529G LW3-G778 8 8 22.6
157 1518G LW3-G752 8 8 22.7
166 1515G LW3-G746 8 8 22.7
172 1530G LW3-G779 8 8 22.6
177 1496G LW3-G675 8 8 22.6
181 1516G LW3-G750 8 8 22.7
182 1512G LW3-G775 8 8 22.7
195 1519G LW3-G755 8 8 22.7
197 1511G LW3-G772 8 8 22.9
200 1493G LW3-G745 8 8 22.7
207 1476G LW3-G787 8 8 22.6
214 1494G LW3-G656 8 8 22.6
233 1509G LW3-G767 8 8 22.8
252 1528G LW3-G777 8 8 22.8
262 1517G LW3-G751 8 8 23.1
4 1495G LW3-G744 8 9 23.7
15 1510G LW3-G769 8 9 23.5
23 1513G LW3-G670 8 9 23.4
24 1475G LW3-G788 8 9 23.6
56 1520G LW3-G763 8 9 23.2
66 1531G LW3-G780 8 9 23.4
68 1532G LW3-G781 8 9 23.2
77 1527G LW3-G776 8 9 23.2
83 1465G LW3-G785 8 9 23.2
84 1521G LW3-G766 8 9 23.3
85 1492G LW3-G741 8 9 23.4
95 1508G Control 8 9 23.6
96 1466G LW3-G786 8 9 23.7
101 1522G LW3-G756 8 9 23.6
103 1497G LW3-G672 8 9 23.4
107 1491G LW3-G740 8 9 23 5
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107 1491G LW3-G740 8 9 23.5
135 1514G LW3-G684-1 8 9 23.3
139 1526G LW3-G613 8 9 23.4
152 1529G LW3-G778 8 9 23.3
157 1518G LW3-G752 8 9 23.4
166 1515G LW3-G746 8 9 23.4
172 1530G LW3-G779 8 9 23.3
177 1496G LW3-G675 8 9 23.4
181 1516G LW3-G750 8 9 23.5
182 1512G LW3-G775 8 9 23.4
195 1519G LW3-G755 8 9 23.5
197 1511G LW3-G772 8 9 23.7
200 1493G LW3-G745 8 9 23.4
207 1476G LW3-G787 8 9 23.4
214 1494G LW3-G656 8 9 23.4
233 1509G LW3-G767 8 9 23.6
252 1528G LW3-G777 8 9 23.8
262 1517G LW3-G751 8 9 23.6
4 1495G LW3-G744 8 10 22.3 5.5 6.7
15 1510G LW3-G769 8 10 22.2 5.7 6.7
23 1513G LW3-G670 8 10 22.1 6.4 6.8
24 1475G LW3-G788 8 10 22.3 6.7 6.7
56 1520G LW3-G763 8 10 22.1 5.8 6.7
66 1531G LW3-G780 8 10 22.0 6.4 6.8
68 1532G LW3-G781 8 10 22.1 6.6 6.7
77 1527G LW3-G776 8 10 22.0 5.8 6.8
83 1465G LW3-G785 8 10 22.1 6.0 6.7
84 1521G LW3-G766 8 10 22.2 5.6 6.7
85 1492G LW3-G741 8 10 22.3 6.3 6.6
95 1508G Control 8 10 22.3 6.3 6.8
96 1466G LW3-G786 8 10 22.5 6.4 6.7
101 1522G LW3-G756 8 10 22.3 5.7 6.7
103 1497G LW3-G672 8 10 22.2 6.1 6.7
107 1491G LW3-G740 8 10 22.2 5.7 6.7
135 1514G LW3-G684-1 8 10 22.1 6.3 6.7
139 1526G LW3-G613 8 10 22.1 5.8 6.8
152 1529G LW3-G778 8 10 22.2 6.8 6.8
157 1518G LW3-G752 8 10 22.1 5.9 6.7
166 1515G LW3-G746 8 10 22.0 5.7 6.8
172 1530G LW3-G779 8 10 22.1 6.2 6.8
177 1496G LW3-G675 8 10 22.2 6.4 6.8
181 1516G LW3-G750 8 10 22.3 5.8 6.7
182 1512G LW3-G775 8 10 22.1 5.7 6.7
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


195 1519G LW3-G755 8 10 22.2 5.8 6.7
197 1511G LW3-G772 8 10 22.4 5.8 6.6
200 1493G LW3-G745 8 10 22.2 5.9 6.7
207 1476G LW3-G787 8 10 22.1 6.1 6.7
214 1494G LW3-G656 8 10 22.1 5.9 6.7
233 1509G LW3-G767 8 10 22.3 5.5 6.7
252 1528G LW3-G777 8 10 22.6 7.0 6.8
262 1517G LW3-G751 8 10 22.8 5.9 6.7
4 1495G LW3-G744 8 11 22.9
15 1510G LW3-G769 8 11 22.6
23 1513G LW3-G670 8 11 22.5
24 1475G LW3-G788 8 11 22.7
56 1520G LW3-G763 8 11 22.4
66 1531G LW3-G780 8 11 22.6
68 1532G LW3-G781 8 11 22.4
77 1527G LW3-G776 8 11 22.3
83 1465G LW3-G785 8 11 22.3
84 1521G LW3-G766 8 11 22.5
85 1492G LW3-G741 8 11 22.5
95 1508G Control 8 11 22.9
96 1466G LW3-G786 8 11 23.0
101 1522G LW3-G756 8 11 22.7
103 1497G LW3-G672 8 11 22.5
107 1491G LW3-G740 8 11 22.6
135 1514G LW3-G684-1 8 11 22.4
139 1526G LW3-G613 8 11 22.4
152 1529G LW3-G778 8 11 22.5
157 1518G LW3-G752 8 11 22.6
166 1515G LW3-G746 8 11 22.5
172 1530G LW3-G779 8 11 22.5
177 1496G LW3-G675 8 11 22.7
181 1516G LW3-G750 8 11 22.7
182 1512G LW3-G775 8 11 22.6
195 1519G LW3-G755 8 11 22.8
197 1511G LW3-G772 8 11 23.0
200 1493G LW3-G745 8 11 22.6
207 1476G LW3-G787 8 11 22 6
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207 1476G LW3-G787 8 11 22.6
214 1494G LW3-G656 8 11 22.7
233 1509G LW3-G767 8 11 23.0
252 1528G LW3-G777 8 11 23.2
262 1517G LW3-G751 8 11 23.4
4 1495G LW3-G744 8 12 22.7 5.8 150 6.9
15 1510G LW3-G769 8 12 22.4 5.6 155 7.0
23 1513G LW3-G670 8 12 22.2 6.4 150 7.0
24 1475G LW3-G788 8 12 22.4 6.8 150 7.0
56 1520G LW3-G763 8 12 22.0 6.0 155 7.0
66 1531G LW3-G780 8 12 22.2 5.8 160 7.1
68 1532G LW3-G781 8 12 22.0 6.4 150 6.9
77 1527G LW3-G776 8 12 21.9 5.6 150 7.0
83 1465G LW3-G785 8 12 22.0 5.8 155 6.9
84 1521G LW3-G766 8 12 22.0 5.9 150 7.0
85 1492G LW3-G741 8 12 22.1 5.9 150 6.9
95 1508G Control 8 12 22.6 6.6 160 7.0
96 1466G LW3-G786 8 12 22.7 6.8 150 7.0
101 1522G LW3-G756 8 12 22.5 5.9 150 6.9
103 1497G LW3-G672 8 12 22.2 6.2 155 6.9
107 1491G LW3-G740 8 12 22.3 5.4 150 7.0
135 1514G LW3-G684-1 8 12 22.1 6.2 150 6.9
139 1526G LW3-G613 8 12 22.2 6.2 155 6.9
152 1529G LW3-G778 8 12 22.1 6.6 150 7.0
157 1518G LW3-G752 8 12 22.3 5.8 150 6.9
166 1515G LW3-G746 8 12 22.2 5.8 155 7.0
172 1530G LW3-G779 8 12 22.2 6.0 155 7.1
177 1496G LW3-G675 8 12 22.4 6.4 145 6.9
181 1516G LW3-G750 8 12 22.4 5.6 150 7.0
182 1512G LW3-G775 8 12 22.4 5.2 155 6.9
195 1519G LW3-G755 8 12 22.4 6.0 150 6.9
197 1511G LW3-G772 8 12 22.7 6.0 155 7.0
200 1493G LW3-G745 8 12 22.4 5.8 150 6.9
207 1476G LW3-G787 8 12 22.3 6.0 150 6.9
214 1494G LW3-G656 8 12 22.3 6.0 150 7.0
233 1509G LW3-G767 8 12 22.6 5.6 160 7.0
252 1528G LW3-G777 8 12 22.8 6.7 150 7.0
262 1517G LW3-G751 8 12 23.2 5.8 160 7.0
4 1495G LW3-G744 8 13 22.8
15 1510G LW3-G769 8 13 22.6
23 1513G LW3-G670 8 13 22.4
24 1475G LW3-G788 8 13 22.6
56 1520G LW3-G763 8 13 22.1
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


66 1531G LW3-G780 8 13 22.3
68 1532G LW3-G781 8 13 22.1
77 1527G LW3-G776 8 13 22.0
83 1465G LW3-G785 8 13 22.1
84 1521G LW3-G766 8 13 22.1
85 1492G LW3-G741 8 13 22.2
95 1508G Control 8 13 22.5
96 1466G LW3-G786 8 13 22.6
101 1522G LW3-G756 8 13 22.4
103 1497G LW3-G672 8 13 22.1
107 1491G LW3-G740 8 13 22.2
135 1514G LW3-G684-1 8 13 22.1
139 1526G LW3-G613 8 13 22.2
152 1529G LW3-G778 8 13 22.2
157 1518G LW3-G752 8 13 22.3
166 1515G LW3-G746 8 13 22.2
172 1530G LW3-G779 8 13 22.2
177 1496G LW3-G675 8 13 22.4
181 1516G LW3-G750 8 13 22.3
182 1512G LW3-G775 8 13 22.3
195 1519G LW3-G755 8 13 22.4
197 1511G LW3-G772 8 13 22.6
200 1493G LW3-G745 8 13 22.4
207 1476G LW3-G787 8 13 22.3
214 1494G LW3-G656 8 13 22.4
233 1509G LW3-G767 8 13 22.6
252 1528G LW3-G777 8 13 22.8
262 1517G LW3-G751 8 13 23.1
4 1495G LW3-G744 8 14 22.9 6.6 7.0
15 1510G LW3-G769 8 14 22.8 6.4 7.2
23 1513G LW3-G670 8 14 22.7 7.0 7.1
24 1475G LW3-G788 8 14 22.9 7.2 7.1
56 1520G LW3-G763 8 14 22.4 6.4 7.2
66 1531G LW3-G780 8 14 22.8 6.6 7.3
68 1532G LW3-G781 8 14 22.4 6.6 7.0
77 1527G LW3-G776 8 14 22.4 6.2 7.1
83 1465G LW3-G785 8 14 22 4 6 4 7 1
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83 1465G LW3-G785 8 14 22.4 6.4 7.1
84 1521G LW3-G766 8 14 22.6 6.1 7.2
85 1492G LW3-G741 8 14 22.6 6.9 7.0
95 1508G Control 8 14 23.2 6.9 7.3
96 1466G LW3-G786 8 14 23.3 6.8 7.1
101 1522G LW3-G756 8 14 23.0 6.2 7.1
103 1497G LW3-G672 8 14 22.7 6.9 7.1
107 1491G LW3-G740 8 14 22.9 6.3 7.2
135 1514G LW3-G684-1 8 14 22.5 6.9 7.0
139 1526G LW3-G613 8 14 22.6 6.3 7.1
152 1529G LW3-G778 8 14 22.6 7.0 7.1
157 1518G LW3-G752 8 14 22.7 6.7 7.1
166 1515G LW3-G746 8 14 22.7 6.6 7.1
172 1530G LW3-G779 8 14 22.8 6.9 7.2
177 1496G LW3-G675 8 14 22.9 7.0 7.0
181 1516G LW3-G750 8 14 22.9 6.4 7.0
182 1512G LW3-G775 8 14 22.8 6.1 7.0
195 1519G LW3-G755 8 14 22.9 6.8 7.1
197 1511G LW3-G772 8 14 23.3 6.8 7.0
200 1493G LW3-G745 8 14 22.8 6.7 7.0
207 1476G LW3-G787 8 14 22.6 6.8 7.0
214 1494G LW3-G656 8 14 22.8 6.9 7.1
233 1509G LW3-G767 8 14 23.2 6.4 7.2
252 1528G LW3-G777 8 14 23.5 7.1 7.1
262 1517G LW3-G751 8 14 23.7 6.2 7.2
4 1495G LW3-G744 8 15 23.2
15 1510G LW3-G769 8 15 23.0
23 1513G LW3-G670 8 15 22.6
24 1475G LW3-G788 8 15 22.9
56 1520G LW3-G763 8 15 22.5
66 1531G LW3-G780 8 15 22.6
68 1532G LW3-G781 8 15 22.5
77 1527G LW3-G776 8 15 22.5
83 1465G LW3-G785 8 15 22.4
84 1521G LW3-G766 8 15 22.8
85 1492G LW3-G741 8 15 22.8
95 1508G Control 8 15 22.8
96 1466G LW3-G786 8 15 22.9
101 1522G LW3-G756 8 15 22.9
103 1497G LW3-G672 8 15 22.7
107 1491G LW3-G740 8 15 22.9
135 1514G LW3-G684-1 8 15 22.8
139 1526G LW3-G613 8 15 22.5
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


152 1529G LW3-G778 8 15 22.6
157 1518G LW3-G752 8 15 22.6
166 1515G LW3-G746 8 15 22.6
172 1530G LW3-G779 8 15 22.6
177 1496G LW3-G675 8 15 22.7
181 1516G LW3-G750 8 15 22.7
182 1512G LW3-G775 8 15 22.7
195 1519G LW3-G755 8 15 22.8
197 1511G LW3-G772 8 15 22.8
200 1493G LW3-G745 8 15 23.0
207 1476G LW3-G787 8 15 22.9
214 1494G LW3-G656 8 15 22.8
233 1509G LW3-G767 8 15 23.0
252 1528G LW3-G777 8 15 23.3
262 1517G LW3-G751 8 15 23.6
4 1495G LW3-G744 8 16 23.4
15 1510G LW3-G769 8 16 23.1
23 1513G LW3-G670 8 16 22.9
24 1475G LW3-G788 8 16 23.1
56 1520G LW3-G763 8 16 22.7
66 1531G LW3-G780 8 16 23.0
68 1532G LW3-G781 8 16 22.7
77 1527G LW3-G776 8 16 22.6
83 1465G LW3-G785 8 16 22.6
84 1521G LW3-G766 8 16 22.8
85 1492G LW3-G741 8 16 22.9
95 1508G Control 8 16 23.2
96 1466G LW3-G786 8 16 23.4
101 1522G LW3-G756 8 16 23.2
103 1497G LW3-G672 8 16 22.9
107 1491G LW3-G740 8 16 23.0
135 1514G LW3-G684-1 8 16 22.8
139 1526G LW3-G613 8 16 22.8
152 1529G LW3-G778 8 16 22.8
157 1518G LW3-G752 8 16 22.9
166 1515G LW3-G746 8 16 22.8
172 1530G LW3-G779 8 16 22 9
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172 1530G LW3-G779 8 16 22.9
177 1496G LW3-G675 8 16 22.9
181 1516G LW3-G750 8 16 23.0
182 1512G LW3-G775 8 16 22.9
195 1519G LW3-G755 8 16 23.0
197 1511G LW3-G772 8 16 23.3
200 1493G LW3-G745 8 16 23.1
207 1476G LW3-G787 8 16 22.9
214 1494G LW3-G656 8 16 22.9
233 1509G LW3-G767 8 16 23.2
252 1528G LW3-G777 8 16 23.4
262 1517G LW3-G751 8 16 23.7
4 1495G LW3-G744 8 17 22.9 6.8 7.1
15 1510G LW3-G769 8 17 22.4 6.5 7.3
23 1513G LW3-G670 8 17 22.4 7.1 7.3
24 1475G LW3-G788 8 17 22.7 7.2 7.3
56 1520G LW3-G763 8 17 22.2 6.4 7.2
66 1531G LW3-G780 8 17 22.4 6.4 7.2
68 1532G LW3-G781 8 17 22.2 6.4 7.1
77 1527G LW3-G776 8 17 22.1 6.6 7.1
83 1465G LW3-G785 8 17 22.0 6.5 7.2
84 1521G LW3-G766 8 17 22.1 6.2 7.1
85 1492G LW3-G741 8 17 22.2 7.1 7.1
95 1508G Control 8 17 22.7 6.8 7.3
96 1466G LW3-G786 8 17 22.8 6.6 7.2
101 1522G LW3-G756 8 17 22.6 6.2 7.2
103 1497G LW3-G672 8 17 22.4 6.7 7.2
107 1491G LW3-G740 8 17 22.4 6.2 7.1
135 1514G LW3-G684-1 8 17 22.2 6.9 7.1
139 1526G LW3-G613 8 17 22.4 5.9 7.2
152 1529G LW3-G778 8 17 22.3 6.8 7.1
157 1518G LW3-G752 8 17 22.3 6.3 7.1
166 1515G LW3-G746 8 17 22.3 6.4 7.1
172 1530G LW3-G779 8 17 22.4 6.6 7.1
177 1496G LW3-G675 8 17 22.4 6.8 7.1
181 1516G LW3-G750 8 17 22.4 6.3 7.1
182 1512G LW3-G775 8 17 22.4 6.2 7.0
195 1519G LW3-G755 8 17 22.4 6.6 7.1
197 1511G LW3-G772 8 17 22.8 6.8 7.1
200 1493G LW3-G745 8 17 22.4 6.9 7.1
207 1476G LW3-G787 8 17 22.3 6.7 7.1
214 1494G LW3-G656 8 17 22.4 6.6 7.1
233 1509G LW3-G767 8 17 22.7 6.3 7.2
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


252 1528G LW3-G777 8 17 23.0 7.4 7.2
262 1517G LW3-G751 8 17 23.2 6.4 7.2
4 1495G LW3-G744 8 18 23.2
15 1510G LW3-G769 8 18 22.8
23 1513G LW3-G670 8 18 22.7
24 1475G LW3-G788 8 18 22.9
56 1520G LW3-G763 8 18 22.5
66 1531G LW3-G780 8 18 22.7
68 1532G LW3-G781 8 18 22.6
77 1527G LW3-G776 8 18 22.5
83 1465G LW3-G785 8 18 22.4
84 1521G LW3-G766 8 18 22.5
85 1492G LW3-G741 8 18 22.6
95 1508G Control 8 18 22.9
96 1466G LW3-G786 8 18 23.0
101 1522G LW3-G756 8 18 22.9
103 1497G LW3-G672 8 18 22.7
107 1491G LW3-G740 8 18 22.7
135 1514G LW3-G684-1 8 18 22.6
139 1526G LW3-G613 8 18 22.7
152 1529G LW3-G778 8 18 22.7
157 1518G LW3-G752 8 18 22.7
166 1515G LW3-G746 8 18 22.7
172 1530G LW3-G779 8 18 22.6
177 1496G LW3-G675 8 18 22.7
181 1516G LW3-G750 8 18 22.8
182 1512G LW3-G775 8 18 22.7
195 1519G LW3-G755 8 18 22.8
197 1511G LW3-G772 8 18 23.0
200 1493G LW3-G745 8 18 22.8
207 1476G LW3-G787 8 18 22.7
214 1494G LW3-G656 8 18 22.7
233 1509G LW3-G767 8 18 22.8
252 1528G LW3-G777 8 18 23.2
262 1517G LW3-G751 8 18 23.4
4 1495G LW3-G744 8 19 23.3 6.9 150 7.1
15 1510G LW3-G769 8 19 22 9 6 7 185 7 3
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15 1510G LW3-G769 8 19 22.9 6.7 185 7.3
23 1513G LW3-G670 8 19 22.9 7.3 150 7.2
24 1475G LW3-G788 8 19 23.1 7.5 150 7.2
56 1520G LW3-G763 8 19 22.7 6.8 150 7.2
66 1531G LW3-G780 8 19 23.0 6.8 155 7.2
68 1532G LW3-G781 8 19 22.7 6.8 150 7.1
77 1527G LW3-G776 8 19 22.6 6.8 155 7.2
83 1465G LW3-G785 8 19 22.6 6.7 155 7.2
84 1521G LW3-G766 8 19 22.8 6.5 160 7.2
85 1492G LW3-G741 8 19 23.0 6.9 155 7.2
95 1508G Control 8 19 23.3 7.2 160 7.3
96 1466G LW3-G786 8 19 23.4 7.0 160 7.2
101 1522G LW3-G756 8 19 23.1 6.7 155 7.2
103 1497G LW3-G672 8 19 22.8 6.8 150 7.2
107 1491G LW3-G740 8 19 23.0 6.1 155 7.1
135 1514G LW3-G684-1 8 19 22.8 6.9 155 7.2
139 1526G LW3-G613 8 19 22.9 6.2 155 7.2
152 1529G LW3-G778 8 19 22.8 7.1 155 7.2
157 1518G LW3-G752 8 19 22.9 6.6 155 7.2
166 1515G LW3-G746 8 19 22.9 6.7 155 7.2
172 1530G LW3-G779 8 19 22.9 7.0 160 7.2
177 1496G LW3-G675 8 19 22.9 7.0 150 7.1
181 1516G LW3-G750 8 19 23.0 6.5 155 7.2
182 1512G LW3-G775 8 19 22.9 6.2 165 7.1
195 1519G LW3-G755 8 19 23.1 6.8 155 7.2
197 1511G LW3-G772 8 19 23.3 6.9 155 7.1
200 1493G LW3-G745 8 19 23.0 6.8 155 7.2
207 1476G LW3-G787 8 19 22.9 6.8 155 7.2
214 1494G LW3-G656 8 19 23.1 6.5 160 7.1
233 1509G LW3-G767 8 19 23.4 6.5 160 7.3
252 1528G LW3-G777 8 19 23.5 7.2 155 7.2
262 1517G LW3-G751 8 19 23.8 7.4 165 7.1
4 1495G LW3-G744 8 20 23.4
15 1510G LW3-G769 8 20 23.0
23 1513G LW3-G670 8 20 23.1
24 1475G LW3-G788 8 20 23.3
56 1520G LW3-G763 8 20 22.8
66 1531G LW3-G780 8 20 23.1
68 1532G LW3-G781 8 20 22.9
77 1527G LW3-G776 8 20 22.8
83 1465G LW3-G785 8 20 22.8
84 1521G LW3-G766 8 20 22.9
85 1492G LW3-G741 8 20 23.0
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


95 1508G Control 8 20 23.3
96 1466G LW3-G786 8 20 23.5
101 1522G LW3-G756 8 20 23.3
103 1497G LW3-G672 8 20 23.0
107 1491G LW3-G740 8 20 23.1
135 1514G LW3-G684-1 8 20 22.9
139 1526G LW3-G613 8 20 23.0
152 1529G LW3-G778 8 20 23.0
157 1518G LW3-G752 8 20 23.1
166 1515G LW3-G746 8 20 22.9
172 1530G LW3-G779 8 20 22.9
177 1496G LW3-G675 8 20 23.0
181 1516G LW3-G750 8 20 23.2
182 1512G LW3-G775 8 20 23.1
195 1519G LW3-G755 8 20 23.2
197 1511G LW3-G772 8 20 23.5
200 1493G LW3-G745 8 20 23.1
207 1476G LW3-G787 8 20 23.0
214 1494G LW3-G656 8 20 23.1
233 1509G LW3-G767 8 20 23.3
252 1528G LW3-G777 8 20 23.5
262 1517G LW3-G751 8 20 23.8
4 1495G LW3-G744 8 21 22.3 6.2 145 7.0
15 1510G LW3-G769 8 21 22.8 6.4 155 7.3
23 1513G LW3-G670 8 21 22.7 6.8 150 7.2
24 1475G LW3-G788 8 21 23.0 6.9 150 7.1
56 1520G LW3-G763 8 21 22.5 6.1 150 7.1
66 1531G LW3-G780 8 21 22.8 6.6 150 7.1
68 1532G LW3-G781 8 21 22.6 6.4 150 7.1
77 1527G LW3-G776 8 21 22.5 6.2 150 7.1
83 1465G LW3-G785 8 21 22.4 6.0 150 7.2
84 1521G LW3-G766 8 21 22.6 6.3 150 7.2
85 1492G LW3-G741 8 21 22.7 6.4 150 7.2
95 1508G Control 8 21 23.1 6.8 155 7.2
96 1466G LW3-G786 8 21 23.2 6.8 155 7.2
101 1522G LW3-G756 8 21 23.0 6.2 155 7.1
103 1497G LW3-G672 8 21 22 8 6 6 150 7 1
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103 1497G LW3-G672 8 21 22.8 6.6 150 7.1
107 1491G LW3-G740 8 21 22.8 6.1 150 7.0
135 1514G LW3-G684-1 8 21 22.7 6.6 150 7.2
139 1526G LW3-G613 8 21 22.8 5.4 150 7.1
152 1529G LW3-G778 8 21 22.7 6.6 150 7.1
157 1518G LW3-G752 8 21 22.8 6.4 150 7.2
166 1515G LW3-G746 8 21 22.8 6.3 150 7.1
172 1530G LW3-G779 8 21 22.7 6.6 150 7.1
177 1496G LW3-G675 8 21 22.8 6.8 155 7.2
181 1516G LW3-G750 8 21 22.9 6.2 150 7.2
182 1512G LW3-G775 8 21 22.8 5.8 150 7.1
195 1519G LW3-G755 8 21 22.9 6.4 155 7.1
197 1511G LW3-G772 8 21 23.2 6.6 150 7.1
200 1493G LW3-G745 8 21 22.9 6.3 150 7.1
207 1476G LW3-G787 8 21 22.7 6.5 150 7.2
214 1494G LW3-G656 8 21 22.8 6.2 150 7.1
233 1509G LW3-G767 8 21 23.1 6.0 165 7.4
252 1528G LW3-G777 8 21 23.1 7.0 155 7.2
262 1517G LW3-G751 8 21 23.6 6.1 155 7.2
4 1495G LW3-G744 8 22 22.4
15 1510G LW3-G769 8 22 22.2
23 1513G LW3-G670 8 22 22.2
24 1475G LW3-G788 8 22 22.3
56 1520G LW3-G763 8 22 22.1
66 1531G LW3-G780 8 22 22.3
68 1532G LW3-G781 8 22 22.2
77 1527G LW3-G776 8 22 22.2
83 1465G LW3-G785 8 22 22.2
84 1521G LW3-G766 8 22 22.3
85 1492G LW3-G741 8 22 22.1
95 1508G Control 8 22 22.3
96 1466G LW3-G786 8 22 22.5
101 1522G LW3-G756 8 22 22.3
103 1497G LW3-G672 8 22 22.3
107 1491G LW3-G740 8 22 22.2
135 1514G LW3-G684-1 8 22 22.0
139 1526G LW3-G613 8 22 22.1
152 1529G LW3-G778 8 22 22.1
157 1518G LW3-G752 8 22 22.2
166 1515G LW3-G746 8 22 22.2
172 1530G LW3-G779 8 22 22.1
177 1496G LW3-G675 8 22 22.1
181 1516G LW3-G750 8 22 22.2
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


182 1512G LW3-G775 8 22 22.2
195 1519G LW3-G755 8 22 22.2
197 1511G LW3-G772 8 22 22.4
200 1493G LW3-G745 8 22 22.3
207 1476G LW3-G787 8 22 22.2
214 1494G LW3-G656 8 22 22.2
233 1509G LW3-G767 8 22 22.4
252 1528G LW3-G777 8 22 22.6
262 1517G LW3-G751 8 22 22.9
4 1495G LW3-G744 8 23 22.6
15 1510G LW3-G769 8 23 23.1
23 1513G LW3-G670 8 23 23.5
24 1475G LW3-G788 8 23 23.6
56 1520G LW3-G763 8 23 23.2
66 1531G LW3-G780 8 23 23.6
68 1532G LW3-G781 8 23 23.3
77 1527G LW3-G776 8 23 23.3
83 1465G LW3-G785 8 23 23.3
84 1521G LW3-G766 8 23 23.5
85 1492G LW3-G741 8 23 23.6
95 1508G Control 8 23 23.8
96 1466G LW3-G786 8 23 23.9
101 1522G LW3-G756 8 23 23.7
103 1497G LW3-G672 8 23 23.6
107 1491G LW3-G740 8 23 23.8
135 1514G LW3-G684-1 8 23 23.6
139 1526G LW3-G613 8 23 23.7
152 1529G LW3-G778 8 23 23.7
157 1518G LW3-G752 8 23 23.8
166 1515G LW3-G746 8 23 23.8
172 1530G LW3-G779 8 23 23.8
177 1496G LW3-G675 8 23 23.8
181 1516G LW3-G750 8 23 23.7
182 1512G LW3-G775 8 23 23.7
195 1519G LW3-G755 8 23 23.8
197 1511G LW3-G772 8 23 23.9
200 1493G LW3-G745 8 23 23 6
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200 1493G LW3-G745 8 23 23.6
207 1476G LW3-G787 8 23 23.7
214 1494G LW3-G656 8 23 23.8
233 1509G LW3-G767 8 23 23.8
252 1528G LW3-G777 8 23 23.9
262 1517G LW3-G751 8 23 23.9
4 1495G LW3-G744 8 24 23.2 6.4 7.0
15 1510G LW3-G769 8 24 22.9 6.2 7.2
23 1513G LW3-G670 8 24 22.9 6.6 7.1
24 1475G LW3-G788 8 24 23.3 6.8 7.1
56 1520G LW3-G763 8 24 22.6 6.1 7.1
66 1531G LW3-G780 8 24 23.0 6.4 7.1
68 1532G LW3-G781 8 24 22.7 6.2 7.1
77 1527G LW3-G776 8 24 22.6 6.3 7.1
83 1465G LW3-G785 8 24 22.5 6.0 7.2
84 1521G LW3-G766 8 24 22.8 6.1 7.2
85 1492G LW3-G741 8 24 22.9 6.6 7.2
95 1508G Control 8 24 23.4 6.6 7.2
96 1466G LW3-G786 8 24 23.5 6.6 7.2
101 1522G LW3-G756 8 24 23.2 6.2 7.1
103 1497G LW3-G672 8 24 22.9 6.6 7.2
107 1491G LW3-G740 8 24 23.0 5.8 6.9
135 1514G LW3-G684-1 8 24 22.8 6.4 7.1
139 1526G LW3-G613 8 24 22.9 5.7 7.1
152 1529G LW3-G778 8 24 22.8 6.7 7.1
157 1518G LW3-G752 8 24 23.0 6.2 7.2
166 1515G LW3-G746 8 24 23.0 6.4 7.1
172 1530G LW3-G779 8 24 23.0 6.6 7.1
177 1496G LW3-G675 8 24 23.0 6.8 7.1
181 1516G LW3-G750 8 24 23.0 6.2 7.2
182 1512G LW3-G775 8 24 23.1 5.9 7.1
195 1519G LW3-G755 8 24 23.1 6.5 7.2
197 1511G LW3-G772 8 24 23.5 6.3 7.1
200 1493G LW3-G745 8 24 23.0 6.2 7.1
207 1476G LW3-G787 8 24 22.9 6.6 7.3
214 1494G LW3-G656 8 24 23.0 6.0 7.0
233 1509G LW3-G767 8 24 23.4 6.0 7.3
252 1528G LW3-G777 8 24 23.6 7.0 7.2
262 1517G LW3-G751 8 24 24.0 6.0 7.2
4 1495G LW3-G744 8 25 23.2
15 1510G LW3-G769 8 25 23.0
23 1513G LW3-G670 8 25 23.1
24 1475G LW3-G788 8 25 23.2
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


56 1520G LW3-G763 8 25 23.0
66 1531G LW3-G780 8 25 23.3
68 1532G LW3-G781 8 25 23.1
77 1527G LW3-G776 8 25 23.0
83 1465G LW3-G785 8 25 22.9
84 1521G LW3-G766 8 25 23.1
85 1492G LW3-G741 8 25 23.2
95 1508G Control 8 25 23.4
96 1466G LW3-G786 8 25 23.5
101 1522G LW3-G756 8 25 23.4
103 1497G LW3-G672 8 25 23.2
107 1491G LW3-G740 8 25 23.2
135 1514G LW3-G684-1 8 25 23.0
139 1526G LW3-G613 8 25 23.1
152 1529G LW3-G778 8 25 23.1
157 1518G LW3-G752 8 25 23.1
166 1515G LW3-G746 8 25 23.1
172 1530G LW3-G779 8 25 23.0
177 1496G LW3-G675 8 25 23.1
181 1516G LW3-G750 8 25 23.2
182 1512G LW3-G775 8 25 23.1
195 1519G LW3-G755 8 25 23.2
197 1511G LW3-G772 8 25 23.4
200 1493G LW3-G745 8 25 23.1
207 1476G LW3-G787 8 25 23.0
214 1494G LW3-G656 8 25 23.1
233 1509G LW3-G767 8 25 23.3
252 1528G LW3-G777 8 25 23.6
262 1517G LW3-G751 8 25 23.9
4 1495G LW3-G744 8 26 23.4 6.7 155 7.1
15 1510G LW3-G769 8 26 23.1 6.4 155 7.2
23 1513G LW3-G670 8 26 23.0 6.8 150 7.2
24 1475G LW3-G788 8 26 23.2 7.0 155 7.2
56 1520G LW3-G763 8 26 22.8 6.4 155 7.2
66 1531G LW3-G780 8 26 23.1 6.8 155 7.2
68 1532G LW3-G781 8 26 22.8 6.4 155 7.2
77 1527G LW3-G776 8 26 22 8 6 3 155 7 2
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77 1527G LW3-G776 8 26 22.8 6.3 155 7.2
83 1465G LW3-G785 8 26 22.7 6.3 155 7.3
84 1521G LW3-G766 8 26 22.9 6.2 155 7.2
85 1492G LW3-G741 8 26 22.9 6.5 155 7.2
95 1508G Control 8 26 23.3 6.8 160 7.3
96 1466G LW3-G786 8 26 23.4 6.9 155 7.3
101 1522G LW3-G756 8 26 23.2 6.4 150 7.2
103 1497G LW3-G672 8 26 23.0 6.7 150 7.2
107 1491G LW3-G740 8 26 23.0 5.9 150 7.1
135 1514G LW3-G684-1 8 26 22.9 6.7 150 7.2
139 1526G LW3-G613 8 26 23.0 5.8 155 7.2
152 1529G LW3-G778 8 26 22.9 6.9 150 7.2
157 1518G LW3-G752 8 26 23.0 6.4 155 7.2
166 1515G LW3-G746 8 26 23.0 6.3 155 7.2
172 1530G LW3-G779 8 26 23.0 6.7 150 7.2
177 1496G LW3-G675 8 26 23.1 6.8 150 7.2
181 1516G LW3-G750 8 26 23.1 6.3 155 7.2
182 1512G LW3-G775 8 26 23.0 5.9 150 7.1
195 1519G LW3-G755 8 26 23.2 6.4 160 7.2
197 1511G LW3-G772 8 26 23.5 6.3 160 7.2
200 1493G LW3-G745 8 26 23.1 6.4 155 7.2
207 1476G LW3-G787 8 26 23.0 6.3 155 7.3
214 1494G LW3-G656 8 26 23.1 6.1 150 7.2
233 1509G LW3-G767 8 26 23.4 6.0 160 7.3
252 1528G LW3-G777 8 26 23.6 6.8 155 7.2
262 1517G LW3-G751 8 26 23.9 5.9 160 7.2
4 1495G LW3-G744 8 27 23.4
15 1510G LW3-G769 8 27 23.5
23 1513G LW3-G670 8 27 23.3
24 1475G LW3-G788 8 27 23.4
56 1520G LW3-G763 8 27 23.1
66 1531G LW3-G780 8 27 23.1
68 1532G LW3-G781 8 27 23.2
77 1527G LW3-G776 8 27 23.1
83 1465G LW3-G785 8 27 23.1
84 1521G LW3-G766 8 27 23.2
85 1492G LW3-G741 8 27 23.3
95 1508G Control 8 27 23.3
96 1466G LW3-G786 8 27 23.5
101 1522G LW3-G756 8 27 23.5
103 1497G LW3-G672 8 27 23.4
107 1491G LW3-G740 8 27 23.4
135 1514G LW3-G684-1 8 27 23.3
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Test Number: P686-49 Freshwater Sediment Test
28-Day Hyalella azteca


139 1526G LW3-G613 8 27 23.4
152 1529G LW3-G778 8 27 23.4
157 1518G LW3-G752 8 27 23.5
166 1515G LW3-G746 8 27 23.4
172 1530G LW3-G779 8 27 23.4
177 1496G LW3-G675 8 27 23.4
181 1516G LW3-G750 8 27 23.5
182 1512G LW3-G775 8 27 23.4
195 1519G LW3-G755 8 27 23.4
197 1511G LW3-G772 8 27 23.4
200 1493G LW3-G745 8 27 23.4
207 1476G LW3-G787 8 27 23.4
214 1494G LW3-G656 8 27 23.4
233 1509G LW3-G767 8 27 23.5
252 1528G LW3-G777 8 27 23.6
262 1517G LW3-G751 8 27 23.8
4 1495G LW3-G744 8 28 22.9 6.9 155 7.1 <0.1 43 40
15 1510G LW3-G769 8 28 22.8 6.9 160 7.4 <0.1 43 40
23 1513G LW3-G670 8 28 22.6 7.5 150 7.3 <0.1 43 50
24 1475G LW3-G788 8 28 22.7 6.5 150 7.3 <0.1 43 40
56 1520G LW3-G763 8 28 22.4 6.5 150 7.3 <0.1 51 40
66 1531G LW3-G780 8 28 22.5 7.3 155 7.3 <0.1 43 50
68 1532G LW3-G781 8 28 22.4 7.0 150 7.3 <0.1 43 50
77 1527G LW3-G776 8 28 22.3 6.7 160 7.4 <0.1 51 40
83 1465G LW3-G785 8 28 22.2 6.8 155 7.4 <0.1 43 40
84 1521G LW3-G766 8 28 22.4 7.2 155 7.4 <0.1 51 40
85 1492G LW3-G741 8 28 22.5 7.5 155 7.4 <0.1 34 40
95 1508G Control 8 28 22.8 7.9 160 7.5 0.1 51 40
96 1466G LW3-G786 8 28 22.9 8.0 155 7.5 <0.1 43 40
101 1522G LW3-G756 8 28 22.8 7.3 150 7.3 <0.1 43 50
103 1497G LW3-G672 8 28 22.5 7.5 150 7.4 <0.1 43 40
107 1491G LW3-G740 8 28 22.5 6.0 150 7.2 <0.1 43 40
135 1514G LW3-G684-1 8 28 22.4 7.8 150 7.2 <0.1 43 40
139 1526G LW3-G613 8 28 22.5 7.1 145 7.2 0.1 43 50
152 1529G LW3-G778 8 28 22.4 7.5 150 7.2 <0.1 43 40
157 1518G LW3-G752 8 28 22.6 7.0 145 7.4 <0.1 43 50
166 1515G LW3-G746 8 28 22 5 6 9 150 7 4 <0 1 43 30
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166 1515G LW3-G746 8 28 22.5 6.9 150 7.4 <0.1 43 30
172 1530G LW3-G779 8 28 22.5 7.4 150 7.3 <0.1 43 40
177 1496G LW3-G675 8 28 22.6 7.7 145 7.3 <0.1 43 30
181 1516G LW3-G750 8 28 22.6 7.0 155 7.4 <0.1 43 40
182 1512G LW3-G775 8 28 22.5 6.8 150 7.3 <0.1 43 40
195 1519G LW3-G755 8 28 22.7 7.3 150 7.4 <0.1 51 40
197 1511G LW3-G772 8 28 23.0 7.3 155 7.4 <0.1 34 40
200 1493G LW3-G745 8 28 22.7 7.3 150 7.3 <0.1 51 50
207 1476G LW3-G787 8 28 22.6 7.3 150 7.4 <0.1 43 130
214 1494G LW3-G656 8 28 22.7 6.8 145 7.1 <0.1 34 60  
233 1509G LW3-G767 8 28 23.0 7.0 155 7.4 <0.1 51 50
252 1528G LW3-G777 8 28 23.2 8.0 150 7.4 <0.1 43 40
262 1517G LW3-G751 8 28 23.5 6.8 155 7.4 <0.1 43 40


Mean 22.8 6.5 153 7.0  --- 49 43 6.7  ---
SD 0.4 0.5 7 0.2  --- 7 12 0.2  ---
n 957 429 231 429 66 66 66 33 33


Min 21.9 5.0 140 6.5 <0.1 34 30 6.5 <0.5
Max 24.0 8.0 190 7.5 0.6 68 130 7.2 11.2
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus


Endpoints Data Entry and Calculations File
BKR=beaker number TARE WT= ashed weight of pan used for that replicate at test termination (mg), or ASHED DRY WT= weight of ashed pan + weight of ashed test organisms recovered 
INIT=initial number dry weight of pan if ash-free dry weight is not an endpoint at test termination
SURV=number survivors WT COUNT= number of test organisms weighed at test end TAFDW=DRY WT - ASHED DRY WT= total ash-free organism weight for given replicate
MORT=number dead=INIT-SURV DRY WT= TARE WT + dry weight of test organisms recovered at test termination (mg) AFDW=average individual ash-free biomass=TAFDW/WT COUNT
PSURV=%survival=100(SURV/INIT) TWT=total biomass=DRY WT-TARE WT
PMORT=%mortality=100(MORT/INIT) WT=average individual biomass=TWT/WT COUNT


tare wt final wt wt avg. wt/
pan # (mg) (mg) count organism


 1 87.25 89.28 10 0.20
2 88.20 89.93 10 0.17
3 81.80 83.71 10 0.19
4 92.75 94.34 10 0.16
5 84.80 86.80 10 0.20


avg. 0.19
NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW


INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT
1 239 1508G Control 1 10 7 3 70.0 30.0 89.46 7 95.82 90.68 6.36 0.91 5.14 0.73
2 152 1508G Control 2 10 9 1 90.0 10.0 61.39 9 70.99 63.48 9.60 1.07 7.51 0.83
3 7 1508G Control 3 10 8 2 80.0 20.0 99.37 8 108.87 101.43 9.50 1.19 7.44 0.93
4 45 1508G Control 4 10 10 0 100.0 0.0 87.94 10 99.60 90.82 11.66 1.17 8.78 0.88
5 173 1508G Control 5 10 8 2 80.0 20.0 93.44 8 100.14 94.57 6.70 0.84 5.57 0.70 Mean 8.9 1.1 88.8 11.3 1.02
6 70 1508G Control 6 10 10 0 100.0 0.0 102.11 10 112.89 104.20 10.78 1.08 8.69 0.87 SD 1.1 1.1 11.3 11.3 0.13
7 41 1508G Control 7 10 10 0 100.0 0.0 94.14 10 104.34 96.28 10.20 1.02 8.06 0.81 n 8 8 8 8 8
8 190 1508G Control 8 wq replicate 10 9 1 90.0 10.0 84.16 9 92.04 85.68 7.88 0.88 6.36 0.71
9 84 1465G LW3-G785 1 10 10 0 100.0 0.0 98.53 10 111.57 102.07 13.04 1.30 9.50 0.95


10 37 1465G LW3-G785 2 10 10 0 100.0 0.0 82.64 10 95.40 86.46 12.76 1.28 8.94 0.89
11 3 1465G LW3 G785 3 10 8 2 80 0 20 0 98 30 8 108 19 100 91 9 89 1 24 7 28 0 91


INITIAL WEIGHT


11 3 1465G LW3-G785 3 10 8 2 80.0 20.0 98.30 8 108.19 100.91 9.89 1.24 7.28 0.91
12 107 1465G LW3-G785 4 10 8 2 80.0 20.0 89.38 8 102.32 94.15 12.94 1.62 8.17 1.02
13 160 1465G LW3-G785 5 10 6 4 60.0 40.0 97.58 6 106.48 99.98 8.90 1.48 6.50 1.08 Mean 8.3 1.8 82.5 17.5 1.35
14 127 1465G LW3-G785 6 10 7 3 70.0 30.0 97.12 7 106.63 99.25 9.51 1.36 7.38 1.05 SD 1.4 1.4 13.9 13.9 0.14
15 155 1465G LW3-G785 7 10 8 2 80.0 20.0 66.28 8 77.14 69.73 10.86 1.36 7.41 0.93 n 8 8 8 8 8
16 73 1465G LW3-G785 8 wq replicate 10 9 1 90.0 10.0 67.90 9 78.38 71.29 10.48 1.16 7.09 0.79
17 42 1466G LW3-G786 1 10 8 2 80.0 20.0 93.75 8 103.43 96.99 9.68 1.21 6.44 0.81
18 17 1466G LW3-G786 2 10 9 1 90.0 10.0 91.18 9 100.08 93.76 8.90 0.99 6.32 0.70
19 80 1466G LW3-G786 3 10 10 0 100.0 0.0 99.94 10 112.65 103.66 12.71 1.27 8.99 0.90
20 258 1466G LW3-G786 4 10 8 2 80.0 20.0 96.89 8 105.42 98.87 8.53 1.07 6.55 0.82
21 165 1466G LW3-G786 5 10 8 2 80.0 20.0 69.10 8 77.70 71.38 8.60 1.08 6.32 0.79 Mean 8.1 1.9 81.3 18.8 1.21
22 131 1466G LW3-G786 6 10 6 4 60.0 40.0 97.41 6 105.83 99.64 8.42 1.40 6.19 1.03 SD 1.2 1.2 12.5 12.5 0.21
23 85 1466G LW3-G786 7 10 7 3 70.0 30.0 92.00 7 103.20 96.22 11.20 1.60 6.98 1.00 n 8 8 8 8 8
24 120 1466G LW3-G786 8 wq replicate 10 9 1 90.0 10.0 85.56 9 94.88 88.51 9.32 1.04 6.37 0.71
25 97 1475G LW3-G788 1 10 8 2 80.0 20.0 105.38 8 114.17 107.83 8.79 1.10 6.34 0.79
26 2 1475G LW3-G788 2 10 9 1 90.0 10.0 92.00 9 100.00 94.12 8.00 0.89 5.88 0.65
27 217 1475G LW3-G788 3 10 8 2 80.0 20.0 95.48 8 105.14 98.70 9.66 1.21 6.44 0.81
28 43 1475G LW3-G788 4 10 6 4 60.0 40.0 84.45 6 92.41 86.90 7.96 1.33 5.51 0.92
29 31 1475G LW3-G788 5 10 7 3 70.0 30.0 88.91 7 97.11 90.67 8.20 1.17 6.44 0.92 Mean 8.4 1.6 83.8 16.3 1.10
30 29 1475G LW3-G788 6 10 10 0 100.0 0.0 85.34 10 96.49 89.21 11.15 1.12 7.28 0.73 SD 1.4 1.4 14.1 14.1 0.14
31 111 1475G LW3-G788 7 10 9 1 90.0 10.0 89.24 9 98.29 92.13 9.05 1.01 6.16 0.68 n 8 8 8 8 8
32 56 1475G LW3-G788 8 wq replicate 10 10 0 100.0 0.0 91.91 10 101.47 94.45 9.56 0.96 7.02 0.70
33 132 1476G LW3-G787 1 10 9 1 90.0 10.0 95.97 9 105.92 98.56 9.95 1.11 7.36 0.82
34 198 1476G LW3-G787 2 10 6 4 60.0 40.0 93.71 6 100.83 95.47 7.12 1.19 5.36 0.89
35 116 1476G LW3-G787 3 10 5 5 50.0 50.0 84.75 5 90.32 86.23 5.57 1.11 4.09 0.82
36 187 1476G LW3-G787 4 10 8 2 80.0 20.0 92.97 8 101.56 95.38 8.59 1.07 6.18 0.77
37 230 1476G LW3-G787 5 10 7 3 70.0 30.0 92.51 7 100.30 94.77 7.79 1.11 5.53 0.79 Mean 7.0 3.0 70.0 30.0 1.13
38 57 1476G LW3-G787 6 10 6 4 60.0 40.0 98.05 6 105.35 99.89 7.30 1.22 5.46 0.91 SD 1.3 1.3 13.1 13.1 0.05
39 175 1476G LW3-G787 7 10 7 3 70.0 30.0 91.00 7 98.50 93.31 7.50 1.07 5.19 0.74 n 8 8 8 8 8
40 98 1476G LW3-G787 8 wq replicate 10 8 2 80.0 20.0 97.45 8 106.63 99.74 9.18 1.15 6.89 0.86
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT


41 76 1491G LW3-G740 1 10 10 0 100.0 0.0 94.87 10 109.78 100.77 14.91 1.49 9.01 0.90
42 139 1491G LW3-G740 2 10 8 2 80.0 20.0 97.45 8 107.52 101.29 10.07 1.26 6.23 0.78
43 166 1491G LW3-G740 3 10 10 0 100.0 0.0 72.04 10 86.14 77.26 14.10 1.41 8.88 0.89
44 83 1491G LW3-G740 4 10 10 0 100.0 0.0 89.50 10 103.25 93.76 13.75 1.38 9.49 0.95
45 260 1491G LW3-G740 5 10 6 4 60.0 40.0 89.27 6 97.18 91.49 7.91 1.32 5.69 0.95 Mean 8.5 1.5 85.0 15.0 1.35
46 170 1491G LW3-G740 6 10 8 2 80.0 20.0 95.84 8 106.47 99.79 10.63 1.33 6.68 0.83 SD 1.5 1.5 15.1 15.1 0.08
47 119 1491G LW3-G740 7 10 7 3 70.0 30.0 94.62 7 104.13 97.56 9.51 1.36 6.57 0.94 n 8 8 8 8 8
48 263 1491G LW3-G740 8 wq replicate 10 9 1 90.0 10.0 93.69 9 104.76 97.35 11.07 1.23 7.41 0.82
49 257 1492G LW3-G741 1 10 6 4 60.0 40.0 87.80 6 95.69 89.70 7.89 1.32 5.99 1.00
50 38 1492G LW3-G741 2 10 10 0 100.0 0.0 89.38 10 100.60 92.93 11.22 1.12 7.67 0.77
51 252 1492G LW3-G741 3 10 9 1 90.0 10.0 91.44 9 101.09 93.94 9.65 1.07 7.15 0.79
52 103 1492G LW3-G741 4 10 10 0 100.0 0.0 86.80 10 99.78 91.07 12.98 1.30 8.71 0.87
53 79 1492G LW3-G741 5 10 9 1 90.0 10.0 106.15 9 116.95 109.17 10.80 1.20 7.78 0.86 Mean 8.9 1.1 88.8 11.3 1.24
54 93 1492G LW3-G741 6 10 8 2 80.0 20.0 101.00 7 110.34 103.53 9.34 1.33 6.81 0.97 SD 1.4 1.4 13.6 13.6 0.19
55 220 1492G LW3-G741 7 10 10 0 100.0 0.0 89.25 10 99.33 92.38 10.08 1.01 6.95 0.70 n 8 8 8 8 8
56 67 1492G LW3-G741 8 wq replicate 10 9 1 90.0 10.0 84.11 9 98.53 89.25 14.42 1.60 9.28 1.03
57 58 1493G LW3-G745 1 10 10 0 100.0 0.0 91.53 10 104.23 95.27 12.70 1.27 8.96 0.90
58 101 1493G LW3-G745 2 10 9 1 90.0 10.0 107.27 9 116.69 109.53 9.42 1.05 7.16 0.80
59 50 1493G LW3-G745 3 10 10 0 100.0 0.0 94.54 10 107.90 99.38 13.36 1.34 8.52 0.85
60 229 1493G LW3-G745 4 10 7 3 70.0 30.0 79.09 7 89.59 82.59 10.50 1.50 7.00 1.00
61 23 1493G LW3-G745 5 10 10 0 100.0 0.0 85.23 10 95.85 88.14 10.62 1.06 7.71 0.77 Mean 9.0 1.0 90.0 10.0 1.20
62 154 1493G LW3-G745 6 10 9 1 90.0 10.0 67.42 9 77.17 70.44 9.75 1.08 6.73 0.75 SD 1.3 1.3 13.1 13.1 0.16
63 124 1493G LW3-G745 7 10 7 3 70.0 30.0 66.76 7 75.09 68.57 8.33 1.19 6.52 0.93 n 8 8 8 8 8
64 180 1493G LW3-G745 8 wq replicate 10 10 0 100.0 0.0 98.87 10 109.73 102.38 10.86 1.09 7.35 0.74
65 55 1494G LW3-G656 1 10 8 2 80.0 20.0 96.94 8 106.48 99.59 9.54 1.19 6.89 0.86
66 82 1494G LW3-G656 2 10 9 1 90 0 10 0 90 84 9 103 55 94 74 12 71 1 41 8 81 0 9866 82 1494G LW3-G656 2 10 9 1 90.0 10.0 90.84 9 103.55 94.74 12.71 1.41 8.81 0.98
67 186 1494G LW3-G656 3 10 10 0 100.0 0.0 84.57 10 93.38 87.20 8.81 0.88 6.18 0.62
68 254 1494G LW3-G656 4 10 8 2 80.0 20.0 90.60 8 99.62 93.09 9.02 1.13 6.53 0.82
69 203 1494G LW3-G656 5 10 7 3 70.0 30.0 90.52 7 99.52 93.10 9.00 1.29 6.42 0.92 Mean 8.1 1.9 81.3 18.8 1.09
70 87 1494G LW3-G656 6 10 5 5 50.0 50.0 102.17 5 106.85 103.63 4.68 0.94 3.22 0.64 SD 1.6 1.6 16.4 16.4 0.22
71 145 1494G LW3-G656 7 10 10 0 100.0 0.0 94.49 10 105.71 97.35 11.22 1.12 8.36 0.84 n 8 8 8 8 8
72 121 1494G LW3-G656 8 wq replicate 10 8 2 80.0 20.0 67.61 8 73.62 69.22 6.01 0.75 4.40 0.55
73 218 1495G LW3-G744 1 10 8 2 80.0 20.0 92.55 8 103.86 95.51 11.31 1.41 8.35 1.04
74 135 1495G LW3-G744 2 10 8 2 80.0 20.0 96.39 7 104.84 98.64 8.45 1.21 6.20 0.89
75 16 1495G LW3-G744 3 10 4 6 40.0 60.0 85.76 4 91.29 86.88 5.53 1.38 4.41 1.10
76 156 1495G LW3-G744 4 10 9 1 90.0 10.0 70.49 9 82.98 74.11 12.49 1.39 8.87 0.99
77 115 1495G LW3-G744 5 10 7 3 70.0 30.0 90.19 7 99.08 92.92 8.89 1.27 6.16 0.88 Mean 7.5 2.5 75.0 25.0 1.28
78 243 1495G LW3-G744 6 10 5 5 50.0 50.0 95.50 5 101.62 97.02 6.12 1.22 4.60 0.92 SD 2.1 2.1 20.7 20.7 0.10
79 234 1495G LW3-G744 7 10 10 0 100.0 0.0 92.69 10 103.99 95.45 11.30 1.13 8.54 0.85 n 8 8 8 8 8
80 137 1495G LW3-G744 8 wq replicate 10 9 1 90.0 10.0 100.82 9 112.11 103.58 11.29 1.25 8.53 0.95
81 49 1496G LW3-G675 1 10 9 1 90.0 10.0 91.12 9 104.35 95.86 13.23 1.47 8.49 0.94
82 133 1496G LW3-G675 2 10 8 2 80.0 20.0 93.29 8 104.18 96.17 10.89 1.36 8.01 1.00
83 65 1496G LW3-G675 3 10 9 1 90.0 10.0 90.52 9 100.24 92.79 9.72 1.08 7.45 0.83
84 202 1496G LW3-G675 4 10 10 0 100.0 0.0 90.81 10 103.78 94.48 12.97 1.30 9.30 0.93
85 215 1496G LW3-G675 5 10 10 0 100.0 0.0 97.97 10 110.39 100.92 12.42 1.24 9.47 0.95 Mean 8.8 1.3 87.5 12.5 1.23
86 48 1496G LW3-G675 6 10 7 3 70.0 30.0 84.05 7 91.09 85.88 7.04 1.01 5.21 0.74 SD 1.0 1.0 10.4 10.4 0.15
87 206 1496G LW3-G675 7 10 8 2 80.0 20.0 89.87 8 99.93 92.72 10.06 1.26 7.21 0.90 n 8 8 8 8 8
88 171 1496G LW3-G675 8 wq replicate 10 9 1 90.0 10.0 91.21 9 101.49 93.89 10.28 1.14 7.60 0.84
89 164 1497G LW3-G672 1 10 4 6 40.0 60.0 93.33 4 98.44 94.96 5.11 1.28 3.48 0.87
90 196 1497G LW3-G672 2 10 5 5 50.0 50.0 84.26 5 91.15 86.04 6.89 1.38 5.11 1.02
91 169 1497G LW3-G672 3 10 8 2 80.0 20.0 86.48 8 95.62 89.22 9.14 1.14 6.40 0.80
92 94 1497G LW3-G672 4 10 5 5 50.0 50.0 87.03 5 95.38 89.31 8.35 1.67 6.07 1.21
93 227 1497G LW3-G672 5 10 5 5 50.0 50.0 90.33 5 97.18 91.92 6.85 1.37 5.26 1.05 Mean 6.8 3.3 67.5 32.5 1.23
94 62 1497G LW3-G672 6 10 10 0 100.0 0.0 88.45 10 98.97 91.50 10.52 1.05 7.47 0.75 SD 2.3 2.3 22.5 22.5 0.24
95 142 1497G LW3-G672 7 10 8 2 80.0 20.0 68.84 8 76.55 71.15 7.71 0.96 5.40 0.67 n 8 8 8 8 8
96 204 1497G LW3-G672 8 wq replicate 10 9 1 90.0 10.0 90.61 9 99.40 92.90 8.79 0.98 6.50 0.72
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT


97 256 1509G LW3-G767 1 10 9 1 90.0 10.0 85.37 9 93.32 87.22 7.95 0.88 6.10 0.68
98 75 1509G LW3-G767 2 10 10 0 100.0 0.0 87.83 10 101.28 92.20 13.45 1.35 9.08 0.91
99 189 1509G LW3-G767 3 10 9 1 90.0 10.0 96.17 9 107.12 99.62 10.95 1.22 7.50 0.83


100 117 1509G LW3-G767 4 10 5 5 50.0 50.0 86.09 5 92.30 87.89 6.21 1.24 4.41 0.88
101 225 1509G LW3-G767 5 10 10 0 100.0 0.0 84.74 10 96.94 88.55 12.20 1.22 8.39 0.84 Mean 9.1 0.9 91.3 8.8 1.18
102 205 1509G LW3-G767 6 10 10 0 100.0 0.0 93.07 10 103.26 95.80 10.19 1.02 7.46 0.75 SD 1.7 1.7 17.3 17.3 0.16
103 112 1509G LW3-G767 7 10 10 0 100.0 0.0 86.38 10 98.36 89.80 11.98 1.20 8.56 0.86 n 8 8 8 8 8
104 212 1509G LW3-G767 8 wq replicate 10 10 0 100.0 0.0 99.52 10 113.00 103.12 13.48 1.35 9.88 0.99
105 262 1510G LW3-G769 1 10 8 2 80.0 20.0 94.30 8 103.13 96.51 8.83 1.10 6.62 0.83
106 88 1510G LW3-G769 2 10 3 7 30.0 70.0 92.60 3 95.75 93.30 3.15 1.05 2.45 0.82
107 10 1510G LW3-G769 3 10 10 0 100.0 0.0 91.34 10 105.15 95.69 13.81 1.38 9.46 0.95
108 179 1510G LW3-G769 4 10 8 2 80.0 20.0 97.80 8 109.70 101.59 11.90 1.49 8.11 1.01
109 109 1510G LW3-G769 5 10 8 2 80.0 20.0 68.61 8 80.81 72.51 12.20 1.53 8.30 1.04 Mean 8.0 2.0 80.0 20.0 1.29
110 100 1510G LW3-G769 6 10 10 0 100.0 0.0 85.44 9 97.01 88.62 11.57 1.29 8.39 0.93 SD 2.3 2.3 23.3 23.3 0.20
111 14 1510G LW3-G769 7 10 10 0 100.0 0.0 88.23 10 98.71 90.85 10.48 1.05 7.86 0.79 n 8 8 8 8 8
112 91 1510G LW3-G769 8 wq replicate 10 7 3 70.0 30.0 101.72 7 111.65 104.73 9.93 1.42 6.92 0.99
113 238 1511G LW3-G772 1 10 9 1 90.0 10.0 85.30 9 95.38 87.65 10.08 1.12 7.73 0.86
114 68 1511G LW3-G772 2 10 7 3 70.0 30.0 83.16 7 95.45 86.23 12.29 1.76 9.22 1.32
115 66 1511G LW3-G772 3 10 8 2 80.0 20.0 85.33 8 98.19 88.86 12.86 1.61 9.33 1.17
116 26 1511G LW3-G772 4 10 10 0 100.0 0.0 91.77 10 106.57 96.36 14.80 1.48 10.21 1.02
117 226 1511G LW3-G772 5 10 10 0 100.0 0.0 88.32 10 101.53 91.98 13.21 1.32 9.55 0.96 Mean 8.6 1.4 86.3 13.8 1.45
118 102 1511G LW3-G772 6 10 9 1 90.0 10.0 68.58 9 78.49 71.22 9.91 1.10 7.27 0.81 SD 1.5 1.5 15.1 15.1 0.25
119 167 1511G LW3-G772 7 10 6 4 60.0 40.0 93.00 6 103.40 96.22 10.40 1.73 7.18 1.20 n 8 8 8 8 8
120 213 1511G LW3-G772 8 wq replicate 10 10 0 100.0 0.0 91.27 10 106.17 95.35 14.90 1.49 10.82 1.08
121 59 1512G LW3-G775 1 10 9 1 90.0 10.0 87.06 9 98.94 90.61 11.88 1.32 8.33 0.93
122 248 1512G LW3-G775 2 10 9 1 90 0 10 0 87 69 9 99 07 90 56 11 38 1 26 8 51 0 95122 248 1512G LW3-G775 2 10 9 1 90.0 10.0 87.69 9 99.07 90.56 11.38 1.26 8.51 0.95
123 125 1512G LW3-G775 3 10 9 1 90.0 10.0 63.94 9 74.72 66.48 10.78 1.20 8.24 0.92
124 149 1512G LW3-G775 4 10 10 0 100.0 0.0 72.27 10 88.96 77.57 16.69 1.67 11.39 1.14
125 219 1512G LW3-G775 5 10 8 2 80.0 20.0 82.54 8 93.71 85.52 11.17 1.40 8.19 1.02 Mean 9.1 0.9 91.3 8.8 1.41
126 185 1512G LW3-G775 6 10 10 0 100.0 0.0 93.67 10 107.80 98.39 14.13 1.41 9.41 0.94 SD 0.8 0.8 8.3 8.3 0.16
127 22 1512G LW3-G775 7 10 8 2 80.0 20.0 94.48 8 106.01 97.56 11.53 1.44 8.45 1.06 n 8 8 8 8 8
128 25 1512G LW3-G775 8 wq replicate 10 10 0 100.0 0.0 95.98 10 111.82 101.14 15.84 1.58 10.68 1.07
129 200 1513G LW3-G670 1 10 9 1 90.0 10.0 84.39 9 95.94 87.62 11.55 1.28 8.32 0.92
130 158 1513G LW3-G670 2 10 6 4 60.0 40.0 64.68 6 75.09 67.49 10.41 1.74 7.60 1.27
131 177 1513G LW3-G670 3 10 8 2 80.0 20.0 65.33 8 75.95 67.77 10.62 1.33 8.18 1.02
132 261 1513G LW3-G670 4 10 8 2 80.0 20.0 92.40 8 101.08 94.20 8.68 1.09 6.88 0.86
133 118 1513G LW3-G670 5 10 8 2 80.0 20.0 91.41 8 102.92 94.26 11.51 1.44 8.66 1.08 Mean 8.0 2.0 80.0 20.0 1.31
134 64 1513G LW3-G670 6 10 8 2 80.0 20.0 95.81 8 106.23 98.00 10.42 1.30 8.23 1.03 SD 0.9 0.9 9.3 9.3 0.21
135 33 1513G LW3-G670 7 10 8 2 80.0 20.0 93.97 8 103.94 96.73 9.97 1.25 7.21 0.90 n 8 8 8 8 8
136 19 1513G LW3-G670 8 wq replicate 10 9 1 90.0 10.0 89.06 9 98.78 92.20 9.72 1.08 6.58 0.73
137 195 1514G LW3-G684-1 1 10 8 2 80.0 20.0 89.30 8 98.55 92.01 9.25 1.16 6.54 0.82
138 34 1514G LW3-G684-1 2 10 9 1 90.0 10.0 91.29 9 102.02 94.84 10.73 1.19 7.18 0.80
139 96 1514G LW3-G684-1 3 10 7 3 70.0 30.0 91.70 7 100.28 93.92 8.58 1.23 6.36 0.91
140 191 1514G LW3-G684-1 4 10 10 0 100.0 0.0 97.07 10 107.83 100.61 10.76 1.08 7.22 0.72
141 193 1514G LW3-G684-1 5 10 7 3 70.0 30.0 96.06 7 105.40 98.60 9.34 1.33 6.80 0.97 Mean 8.9 1.1 88.8 11.3 1.14
142 178 1514G LW3-G684-1 6 10 10 0 100.0 0.0 87.15 10 97.26 89.85 10.11 1.01 7.41 0.74 SD 1.4 1.4 13.6 13.6 0.11
143 12 1514G LW3-G684-1 7 10 10 0 100.0 0.0 89.06 10 100.21 92.24 11.15 1.12 7.97 0.80 n 8 8 8 8 8
144 182 1514G LW3-G684-1 8 wq replicate 10 10 0 100.0 0.0 67.42 10 77.42 70.16 10.00 1.00 7.26 0.73
145 251 1515G LW3-G746 1 10 8 2 80.0 20.0 93.17 8 100.70 95.08 7.53 0.94 5.62 0.70
146 148 1515G LW3-G746 2 10 10 0 100.0 0.0 73.36 10 86.11 77.21 12.75 1.28 8.90 0.89
147 21 1515G LW3-G746 3 10 9 1 90.0 10.0 91.32 9 103.47 95.14 12.15 1.35 8.33 0.93
148 104 1515G LW3-G746 4 10 8 2 80.0 20.0 92.55 8 105.61 96.79 13.06 1.63 8.82 1.10
149 235 1515G LW3-G746 5 10 8 2 80.0 20.0 89.69 8 98.19 91.94 8.50 1.06 6.25 0.78 Mean 7.8 2.3 77.5 22.5 1.22
150 264 1515G LW3-G746 6 10 6 4 60.0 40.0 88.50 6 95.42 90.15 6.92 1.15 5.27 0.88 SD 1.4 1.4 13.9 13.9 0.21
151 78 1515G LW3-G746 7 10 7 3 70.0 30.0 91.90 7 99.60 93.80 7.70 1.10 5.80 0.83 n 8 8 8 8 8
152 130 1515G LW3-G746 8 wq replicate 10 6 4 60.0 40.0 87.22 6 94.93 89.16 7.71 1.29 5.77 0.96
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT


153 6 1516G LW3-G750 1 10 7 3 70.0 30.0 86.72 7 94.26 88.72 7.54 1.08 5.54 0.79
154 69 1516G LW3-G750 2 10 8 2 80.0 20.0 95.40 8 105.44 97.98 10.04 1.26 7.46 0.93
155 221 1516G LW3-G750 3 10 9 1 90.0 10.0 86.70 9 101.46 91.10 14.76 1.64 10.36 1.15
156 126 1516G LW3-G750 4 10 7 3 70.0 30.0 94.54 7 101.75 96.16 7.21 1.03 5.59 0.80
157 242 1516G LW3-G750 5 10 9 1 90.0 10.0 100.58 9 111.19 103.56 10.61 1.18 7.63 0.85 Mean 7.8 2.3 77.5 22.5 1.14
158 89 1516G LW3-G750 6 10 6 4 60.0 40.0 89.82 6 96.69 91.52 6.87 1.15 5.17 0.86 SD 1.5 1.5 14.9 14.9 0.24
159 122 1516G LW3-G750 7 10 6 4 60.0 40.0 73.08 6 78.21 73.97 5.13 0.85 4.24 0.71 n 8 8 8 8 8
160 181 1516G LW3-G750 8 wq replicate 10 10 0 100.0 0.0 91.20 10 100.77 93.54 9.57 0.96 7.23 0.72
161 40 1517G LW3-G751 1 10 10 0 100.0 0.0 91.06 10 103.05 94.92 11.99 1.20 8.13 0.81
162 184 1517G LW3-G751 2 10 10 0 100.0 0.0 92.43 10 105.08 96.27 12.65 1.27 8.81 0.88
163 74 1517G LW3-G751 3 10 7 3 70.0 30.0 87.21 7 97.10 90.18 9.89 1.41 6.92 0.99
164 222 1517G LW3-G751 4 10 10 0 100.0 0.0 97.07 10 108.84 100.19 11.77 1.18 8.65 0.87
165 192 1517G LW3-G751 5 10 9 1 90.0 10.0 85.10 9 97.04 89.12 11.94 1.33 7.92 0.88 Mean 8.5 1.5 85.0 15.0 1.25
166 141 1517G LW3-G751 6 10 9 1 90.0 10.0 70.62 9 78.40 72.71 7.78 0.86 5.69 0.63 SD 1.8 1.8 17.7 17.7 0.19
167 18 1517G LW3-G751 7 10 8 2 80.0 20.0 91.96 8 104.10 95.37 12.14 1.52 8.73 1.09 n 8 8 8 8 8
168 194 1517G LW3-G751 8 wq replicate 10 5 5 50.0 50.0 63.82 5 69.93 65.40 6.11 1.22 4.53 0.91
169 90 1518G LW3-G752 1 10 6 4 60.0 40.0 87.40 6 95.49 89.56 8.09 1.35 5.93 0.99
170 92 1518G LW3-G752 2 10 1 9 10.0 90.0 96.05 1 97.32 96.38 1.27 1.27 0.94 0.94
171 54 1518G LW3-G752 3 10 8 2 80.0 20.0 99.25 8 109.25 102.33 10.00 1.25 6.92 0.87
172 110 1518G LW3-G752 4 10 9 1 90.0 10.0 96.12 9 108.42 99.93 12.30 1.37 8.49 0.94
173 114 1518G LW3-G752 5 10 9 1 90.0 10.0 94.48 9 107.05 98.66 12.57 1.40 8.39 0.93 Mean 7.9 2.1 78.8 21.3 1.32
174 8 1518G LW3-G752 6 10 10 0 100.0 0.0 87.78 10 102.77 92.87 14.99 1.50 9.90 0.99 SD 3.1 3.1 30.9 30.9 0.13
175 134 1518G LW3-G752 7 10 10 0 100.0 0.0 69.15 9 78.64 71.09 9.49 1.05 7.55 0.84 n 8 8 8 8 8
176 136 1518G LW3-G752 8 wq replicate 10 10 0 100.0 0.0 93.42 10 107.50 97.79 14.08 1.41 9.71 0.97
177 71 1519G LW3-G755 1 10 8 2 80.0 20.0 87.46 8 96.92 89.85 9.46 1.18 7.07 0.88
178 231 1519G LW3-G755 2 10 9 1 90 0 10 0 96 61 9 107 34 99 69 10 73 1 19 7 65 0 85178 231 1519G LW3-G755 2 10 9 1 90.0 10.0 96.61 9 107.34 99.69 10.73 1.19 7.65 0.85
179 172 1519G LW3-G755 3 10 9 1 90.0 10.0 94.26 9 107.36 98.26 13.10 1.46 9.10 1.01
180 237 1519G LW3-G755 4 10 7 3 70.0 30.0 88.68 7 99.11 91.91 10.43 1.49 7.20 1.03
181 51 1519G LW3-G755 5 10 7 3 70.0 30.0 102.11 7 115.70 106.82 13.59 1.94 8.88 1.27 Mean 8.5 1.5 85.0 15.0 1.38
182 30 1519G LW3-G755 6 10 9 1 90.0 10.0 98.74 9 112.24 103.03 13.50 1.50 9.21 1.02 SD 1.1 1.1 10.7 10.7 0.28
183 15 1519G LW3-G755 7 10 9 1 90.0 10.0 88.84 9 100.29 91.84 11.45 1.27 8.45 0.94 n 8 8 8 8 8
184 208 1519G LW3-G755 8 wq replicate 10 10 0 100.0 0.0 91.15 10 101.49 93.53 10.34 1.03 7.96 0.80
185 259 1520G LW3-G763 1 10 9 1 90.0 10.0 84.10 9 95.07 87.01 10.97 1.22 8.06 0.90
186 113 1520G LW3-G763 2 10 8 2 80.0 20.0 87.57 8 101.11 92.04 13.54 1.69 9.07 1.13
187 183 1520G LW3-G763 3 10 10 0 100.0 0.0 96.68 10 108.99 99.95 12.31 1.23 9.04 0.90
188 199 1520G LW3-G763 4 10 10 0 100.0 0.0 96.37 10 110.96 100.92 14.59 1.46 10.04 1.00
189 151 1520G LW3-G763 5 10 9 1 90.0 10.0 70.85 9 81.35 73.74 10.50 1.17 7.61 0.85 Mean 8.6 1.4 86.3 13.8 1.47
190 53 1520G LW3-G763 6 10 7 3 70.0 30.0 93.96 7 107.82 99.09 13.86 1.98 8.73 1.25 SD 1.2 1.2 11.9 11.9 0.27
191 214 1520G LW3-G763 7 10 9 1 90.0 10.0 90.39 9 104.31 93.96 13.92 1.55 10.35 1.15 n 8 8 8 8 8
192 1 1520G LW3-G763 8 wq replicate 10 7 3 70.0 30.0 90.94 7 101.06 93.41 10.12 1.45 7.65 1.09
193 47 1521G LW3-G766 1 10 8 2 80.0 20.0 85.36 8 95.16 87.70 9.80 1.23 7.46 0.93
194 105 1521G LW3-G766 2 10 10 0 100.0 0.0 93.35 10 104.74 96.58 11.39 1.14 8.16 0.82
195 44 1521G LW3-G766 3 10 8 2 80.0 20.0 79.35 8 90.27 82.51 10.92 1.37 7.76 0.97
196 240 1521G LW3-G766 4 10 7 3 70.0 30.0 104.96 7 114.92 107.65 9.96 1.42 7.27 1.04
197 174 1521G LW3-G766 5 10 7 3 70.0 30.0 96.22 7 107.25 98.47 11.03 1.58 8.78 1.25 Mean 8.5 1.5 85.0 15.0 1.29
198 249 1521G LW3-G766 6 10 9 1 90.0 10.0 87.28 9 96.79 89.38 9.51 1.06 7.41 0.82 SD 1.2 1.2 12.0 12.0 0.17
199 32 1521G LW3-G766 7 10 10 0 100.0 0.0 90.42 10 103.88 94.10 13.46 1.35 9.78 0.98 n 8 8 8 8 8
200 253 1521G LW3-G766 8 wq replicate 10 9 1 90.0 10.0 59.84 9 70.59 62.50 10.75 1.19 8.09 0.90
201 207 1522G LW3-G756 1 10 8 2 80.0 20.0 88.96 8 98.44 90.74 9.48 1.19 7.70 0.96
202 144 1522G LW3-G756 2 10 8 2 80.0 20.0 95.51 8 107.59 99.17 12.08 1.51 8.42 1.05
203 228 1522G LW3-G756 3 10 9 1 90.0 10.0 85.16 9 98.06 88.89 12.90 1.43 9.17 1.02
204 95 1522G LW3-G756 4 10 9 1 90.0 10.0 98.45 9 110.19 101.47 11.74 1.30 8.72 0.97
205 246 1522G LW3-G756 5 10 8 2 80.0 20.0 86.22 8 96.55 89.12 10.33 1.29 7.43 0.93 Mean 7.6 2.4 76.3 23.8 1.30
206 197 1522G LW3-G756 6 10 8 2 80.0 20.0 88.28 8 98.26 90.96 9.98 1.25 7.30 0.91 SD 2.8 2.8 27.7 27.7 0.14
207 123 1522G LW3-G756 7 10 1 9 10.0 90.0 70.94 1 71.99 71.19 1.05 1.05 0.80 0.80 n 8 8 8 8 8
208 146 1522G LW3-G756 8 wq replicate 10 10 0 100.0 0.0 69.87 10 83.41 73.88 13.54 1.35 9.53 0.95
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT TARE WT DRY ASHED TWT WT TAFDW AFDW
INDEX BKR SMPL DESCRIP REPL INIT SURV MORT PSURV PMORT WT (mg) COUNT WT (mg) DRY WT (mg) (mg) (mg) (mg) (mg) SURV MORT PSURV PMORT WT


209 81 1526G LW3-G613 1 10 10 0 100.0 0.0 92.64 10 105.19 96.06 12.55 1.26 9.13 0.91
210 223 1526G LW3-G613 2 10 8 2 80.0 20.0 107.02 8 116.69 109.95 9.67 1.21 6.74 0.84
211 176 1526G LW3-G613 3 10 9 1 90.0 10.0 95.01 9 106.63 98.63 11.62 1.29 8.00 0.89
212 232 1526G LW3-G613 4 10 7 3 70.0 30.0 82.02 7 88.32 83.63 6.30 0.90 4.69 0.67
213 147 1526G LW3-G613 5 10 10 0 100.0 0.0 66.36 10 77.91 69.27 11.55 1.16 8.64 0.86 Mean 9.0 1.0 90.0 10.0 1.12
214 140 1526G LW3-G613 6 10 9 1 90.0 10.0 95.76 9 106.62 99.72 10.86 1.21 6.90 0.77 SD 1.1 1.1 10.7 10.7 0.15
215 233 1526G LW3-G613 7 10 9 1 90.0 10.0 85.79 9 94.34 87.82 8.55 0.95 6.52 0.72 n 8 8 8 8 8
216 128 1526G LW3-G613 8 wq replicate 10 10 0 100.0 0.0 99.70 10 109.58 102.08 9.88 0.99 7.50 0.75
217 210 1527G LW3-G776 1 10 8 2 80.0 20.0 89.94 8 99.44 91.89 9.50 1.19 7.55 0.94
218 27 1527G LW3-G776 2 10 10 0 100.0 0.0 88.00 9 102.01 91.44 14.01 1.56 10.57 1.17
219 211 1527G LW3-G776 3 10 10 0 100.0 0.0 84.27 10 98.14 87.97 13.87 1.39 10.17 1.02
220 224 1527G LW3-G776 4 10 9 1 90.0 10.0 91.46 9 105.42 95.17 13.96 1.55 10.25 1.14
221 161 1527G LW3-G776 5 10 9 1 90.0 10.0 69.86 9 81.70 73.50 11.84 1.32 8.20 0.91 Mean 9.1 0.9 91.3 8.8 1.42
222 209 1527G LW3-G776 6 10 7 3 70.0 30.0 84.63 7 96.05 87.59 11.42 1.63 8.46 1.21 SD 1.1 1.1 11.3 11.3 0.15
223 150 1527G LW3-G776 7 10 10 0 100.0 0.0 94.92 10 108.82 98.98 13.90 1.39 9.84 0.98 n 8 8 8 8 8
224 35 1527G LW3-G776 8 wq replicate 10 10 0 100.0 0.0 94.57 10 108.27 98.58 13.70 1.37 9.69 0.97
225 11 1528G LW3-G777 1 10 10 0 100.0 0.0 89.06 10 100.20 91.62 11.14 1.11 8.58 0.86
226 60 1528G LW3-G777 2 10 8 2 80.0 20.0 85.22 8 94.05 87.37 8.83 1.10 6.68 0.83
227 159 1528G LW3-G777 3 10 5 5 50.0 50.0 67.41 5 74.64 69.16 7.23 1.45 5.48 1.10
228 138 1528G LW3-G777 4 10 10 0 100.0 0.0 90.93 10 101.52 93.55 10.59 1.06 7.97 0.80
229 24 1528G LW3-G777 5 10 9 1 90.0 10.0 92.59 9 102.44 94.91 9.85 1.09 7.53 0.84 Mean 8.3 1.8 82.5 17.5 1.08
230 46 1528G LW3-G777 6 10 7 3 70.0 30.0 88.21 6 93.75 89.52 5.54 0.92 4.23 0.71 SD 1.7 1.7 16.7 16.7 0.18
231 77 1528G LW3-G777 7 10 9 1 90.0 10.0 89.27 9 98.88 91.86 9.61 1.07 7.02 0.78 n 8 8 8 8 8
232 247 1528G LW3-G777 8 wq replicate 10 8 2 80.0 20.0 87.07 8 93.80 88.08 6.73 0.84 5.72 0.72
233 20 1529G LW3-G778 1 10 5 5 50.0 50.0 86.67 5 93.63 88.24 6.96 1.39 5.39 1.08
234 241 1529G LW3-G778 2 10 8 2 80 0 20 0 91 21 7 98 32 92 72 7 11 1 02 5 60 0 80234 241 1529G LW3-G778 2 10 8 2 80.0 20.0 91.21 7 98.32 92.72 7.11 1.02 5.60 0.80
235 99 1529G LW3-G778 3 10 8 2 80.0 20.0 92.44 8 101.19 94.47 8.75 1.09 6.72 0.84
236 9 1529G LW3-G778 4 10 10 0 100.0 0.0 97.96 10 109.31 101.01 11.35 1.14 8.30 0.83
237 39 1529G LW3-G778 5 10 8 2 80.0 20.0 83.61 8 93.06 85.78 9.45 1.18 7.28 0.91 Mean 7.1 2.9 71.3 28.8 1.29
238 157 1529G LW3-G778 6 10 8 2 80.0 20.0 72.47 8 81.31 74.90 8.84 1.11 6.41 0.80 SD 2.9 2.9 28.5 28.5 0.31
239 129 1529G LW3-G778 7 10 1 9 10.0 90.0 94.25 1 96.22 94.61 1.97 1.97 1.61 1.61 n 8 8 8 8 8
240 108 1529G LW3-G778 8 wq replicate 10 9 1 90.0 10.0 87.78 9 100.61 92.52 12.83 1.43 8.09 0.90
241 250 1530G LW3-G779 1 10 8 2 80.0 20.0 89.07 8 98.42 90.95 9.35 1.17 7.47 0.93
242 13 1530G LW3-G779 2 10 10 0 100.0 0.0 91.45 10 102.74 94.13 11.29 1.13 8.61 0.86
243 216 1530G LW3-G779 3 10 9 1 90.0 10.0 85.14 9 96.67 88.22 11.53 1.28 8.45 0.94
244 244 1530G LW3-G779 4 10 5 5 50.0 50.0 92.00 5 99.38 94.32 7.38 1.48 5.06 1.01
245 168 1530G LW3-G779 5 10 8 2 80.0 20.0 99.67 8 110.92 103.25 11.25 1.41 7.67 0.96 Mean 7.8 2.3 77.5 22.5 1.31
246 36 1530G LW3-G779 6 10 10 0 100.0 0.0 91.56 10 103.68 95.13 12.12 1.21 8.55 0.86 SD 2.9 2.9 28.7 28.7 0.14
247 63 1530G LW3-G779 7 10 10 0 100.0 0.0 91.20 10 104.01 94.81 12.81 1.28 9.20 0.92 n 8 8 8 8 8
248 163 1530G LW3-G779 8 wq replicate 10 2 8 20.0 80.0 64.05 2 67.03 64.74 2.98 1.49 2.29 1.15
249 201 1531G LW3-G780 1 10 10 0 100.0 0.0 88.16 10 101.04 91.48 12.88 1.29 9.56 0.96
250 5 1531G LW3-G780 2 10 10 0 100.0 0.0 89.74 10 100.27 92.42 10.53 1.05 7.85 0.78
251 28 1531G LW3-G780 3 10 9 1 90.0 10.0 85.40 9 96.72 87.90 11.32 1.26 8.82 0.98
252 153 1531G LW3-G780 4 10 10 0 100.0 0.0 90.82 10 103.62 94.83 12.80 1.28 8.79 0.88
253 61 1531G LW3-G780 5 10 8 2 80.0 20.0 89.40 8 101.70 92.54 12.30 1.54 9.16 1.15 Mean 8.6 1.4 86.3 13.8 1.31
254 4 1531G LW3-G780 6 10 7 3 70.0 30.0 85.78 7 95.79 88.30 10.01 1.43 7.49 1.07 SD 1.5 1.5 15.1 15.1 0.14
255 72 1531G LW3-G780 7 10 9 1 90.0 10.0 100.12 9 112.26 103.32 12.14 1.35 8.94 0.99 n 8 8 8 8 8
256 236 1531G LW3-G780 8 wq replicate 10 6 4 60.0 40.0 90.13 6 98.05 92.28 7.92 1.32 5.77 0.96
257 86 1532G LW3-G781 1 10 7 3 70.0 30.0 87.34 7 95.76 89.74 8.42 1.20 6.02 0.86
258 245 1532G LW3-G781 2 10 8 2 80.0 20.0 100.05 8 108.83 102.24 8.78 1.10 6.59 0.82
259 162 1532G LW3-G781 3 10 9 1 90.0 10.0 69.76 9 79.38 72.34 9.62 1.07 7.04 0.78
260 255 1532G LW3-G781 4 10 9 1 90.0 10.0 88.21 9 97.63 90.31 9.42 1.05 7.32 0.81
261 106 1532G LW3-G781 5 10 8 2 80.0 20.0 88.88 8 99.77 91.83 10.89 1.36 7.94 0.99 Mean 8.5 1.5 85.0 15.0 1.20
262 143 1532G LW3-G781 6 10 9 1 90.0 10.0 67.16 9 78.49 70.10 11.33 1.26 8.39 0.93 SD 0.9 0.9 9.3 9.3 0.12
263 188 1532G LW3-G781 7 10 8 2 80.0 20.0 98.50 8 108.08 100.97 9.58 1.20 7.11 0.89 n 8 8 8 8 8
264 52 1532G LW3-G781 8 wq replicate 10 10 0 100.0 0.0 82.36 10 96.03 87.40 13.67 1.37 8.63 0.86


Notes: 
beakers #27, 46, 93, 100, 134, 135, 241: one animal in each beaker was lost or damaged in transfer to weighing pan


Page 5 of 18







Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus


NAS CLIENT
BKR SMPL DESCRIP pH NH3


1508G Control 7.2 1.4
1465G LW3-G785 6.5 10.0
1466G LW3-G786 6.6 4.2
1475G LW3-G788 6.8 0.6
1476G LW3-G787 6.5 4.0
1491G LW3-G740 6.6 6.7
1492G LW3-G741 6.5 6.3
1493G LW3-G745 6.6 5.5
1494G LW3-G656 6.5 9.0
1495G LW3-G744 6.6 8.2
1496G LW3-G675 6.9 2.4
1497G LW3-G672 6.7 5.3
1509G LW3-G767 6.7 4.8
1510G LW3-G769 6.6 7.0
1511G LW3-G772 6.5 7.8
1512G LW3-G775 6.6 7.3
1513G LW3-G670 7.2 1.4
1514G LW3-G684-1 6.6 5.9
1515G LW3-G746 6.7 7.5
1516G LW3-G750 6.8 6.9
1517G LW3-G751 6.7 5.0
1518G LW3-G752 6.7 7.6
1519G LW3-G755 6.7 5.9
1520G LW3 G763 6 6 11 2


Water Quality Data
Interstitial water


1520G LW3-G763 6.6 11.2
1521G LW3-G766 6.8 3.0
1522G LW3-G756 6.7 5.2
1526G LW3-G613 6.7 5.2
1527G LW3-G776 6.9 2.4
1528G LW3-G777 7.1 1.0
1529G LW3-G778 7.1 <0.5
1530G LW3-G779 6.8 1.2
1531G LW3-G780 6.8 3.7
1532G LW3-G781 6.9 3.9


NAS CLIENT
BKR SMPL DESCRIP REPL DAY TEMP DO COND pH NH3 HARD ALK


1 1520G LW3-G763 8 0 22.2 7.0 170 6.5 0.8 60 50
19 1513G LW3-G670 8 0 22.2 7.1 160 6.9 <0.1 51 40
25 1512G LW3-G775 8 0 22.3 6.8 165 6.9 0.5 60 50
35 1527G LW3-G776 8 0 22.2 7.2 150 6.9 0.1 51 30
52 1532G LW3-G781 8 0 22.1 7.0 150 6.8 0.2 51 40
56 1475G LW3-G788 8 0 22.0 7.3 140 6.9 <0.1 43 30
67 1492G LW3-G741 8 0 22.2 7.1 230 6.9 0.3 51 50
73 1465G LW3-G785 8 0 22.1 7.2 180 6.9 0.6 60 50
91 1510G LW3-G769 8 0 22.4 7.0 160 6.9 0.4 51 40
98 1476G LW3-G787 8 0 22.5 7.2 145 6.9 0.2 51 30


108 1529G LW3-G778 8 0 22.4 7.2 145 7.0 <0.1 51 30
120 1466G LW3-G786 8 0 22.5 7.3 145 7.0 0.3 51 30
121 1494G LW3-G656 8 0 22.3 7.6 190 7.0 0.7 51 50
128 1526G LW3-G613 8 0 22.2 7.4 150 7.0 0.2 60 50
130 1515G LW3-G746 8 0 22.1 7.4 155 6.9 0.4 51 50
136 1518G LW3-G752 8 0 22.0 7.3 150 6.9 0.5 51 50
137 1495G LW3-G744 8 0 22.1 7.5 160 6.9 0.5 60 50
146 1522G LW3-G756 8 0 22.1 7.5 155 6.8 0.3 51 40


Overlying water
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus


163 1530G LW3-G779 8 0 22.2 7.4 145 6.8 <0.1 86 40
171 1496G LW3-G675 8 0 22.1 7.5 150 6.8 <0.1 51 40
180 1493G LW3-G745 8 0 22.1 7.8 150 6.8 0.3 51 30
181 1516G LW3-G750 8 0 22.1 7.6 160 6.4 0.4 43 40
182 1514G LW3-G684-1 8 0 22.1 7.4 160 6.8 0.4 51 50
190 1508G Control 8 0 22.0 7.2 185 7.1 <0.1 34 30
194 1517G LW3-G751 8 0 22.1 7.5 150 7.0 0.3 51 40
204 1497G LW3-G672 8 0 22.2 7.3 150 7.0 0.3 43 40
208 1519G LW3-G755 8 0 22.0 7.4 155 7.0 0.4 60 40
212 1509G LW3-G767 8 0 22.1 7.8 160 7.0 0.3 51 50
213 1511G LW3-G772 8 0 22.0 7.6 165 6.9 0.5 51 55
236 1531G LW3-G780 8 0 22.1 7.4 145 7.0 0.3 51 40
247 1528G LW3-G777 8 0 22.4 7.6 145 7.0 <0.1 60 30
253 1521G LW3-G766 8 0 22.5 6.8 165 6.6 0.2 60 50
263 1491G LW3-G740 8 0 22.4 7.2 155 6.7 0.3 51 40


1 1520G LW3-G763 8 1 22.8 5.2
19 1513G LW3-G670 8 1 22.8 6.3
25 1512G LW3-G775 8 1 22.8 6.5
35 1527G LW3-G776 8 1 22.8 6.9
52 1532G LW3-G781 8 1 22.6 7.6
56 1475G LW3-G788 8 1 22.7 6.4
67 1492G LW3-G741 8 1 22.7 6.8
73 1465G LW3-G785 8 1 22.6 6.2
91 1510G LW3-G769 8 1 22.9 6.6
98 1476G LW3-G787 8 1 23.0 6.3


108 1529G LW3-G778 8 1 23.1 6.6
120 1466G LW3-G786 8 1 23.1 6.5
121 1494G LW3-G656 8 1 23.0 7.3
128 1526G LW3-G613 8 1 22.8 6.2
130 1515G LW3-G746 8 1 22.7 6.1
136 1518G LW3-G752 8 1 22.7 6.2
137 1495G LW3-G744 8 1 22.8 6.0
146 1522G LW3-G756 8 1 22.8 5.2
163 1530G LW3-G779 8 1 22.9 6.6
171 1496G LW3-G675 8 1 22.7 6.8
180 1493G LW3-G745 8 1 22.8 6.6
181 1516G LW3-G750 8 1 22.8 6.4
182 1514G LW3-G684-1 8 1 22.7 6.5
190 1508G Control 8 1 22.6 6.6
194 1517G LW3-G751 8 1 22.7 5.5
204 1497G LW3-G672 8 1 22.8 6.3
208 1519G LW3-G755 8 1 22.7 5.3
212 1509G LW3-G767 8 1 22.7 6.2
213 1511G LW3-G772 8 1 22.7 6.6
236 1531G LW3-G780 8 1 22.7 6.5
247 1528G LW3-G777 8 1 22.8 6.4
253 1521G LW3-G766 8 1 22.9 6.3
263 1491G LW3-G740 8 1 22.9 5.9


1 1520G LW3-G763 8 2 23.0 6.1
19 1513G LW3-G670 8 2 23.1 6.5
25 1512G LW3-G775 8 2 23.1 6.1
35 1527G LW3-G776 8 2 23.0 6.9
52 1532G LW3-G781 8 2 22.9 7.1
56 1475G LW3-G788 8 2 22.9 7.0
67 1492G LW3-G741 8 2 22.9 6.6
73 1465G LW3-G785 8 2 22.9 6.7
91 1510G LW3-G769 8 2 23.1 6.8
98 1476G LW3-G787 8 2 23.2 6.8


Page  12  of  18







Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus


108 1529G LW3-G778 8 2 23.2 6.9
120 1466G LW3-G786 8 2 23.2 6.7
121 1494G LW3-G656 8 2 23.2 7.0
128 1526G LW3-G613 8 2 23.1 6.7
130 1515G LW3-G746 8 2 23.0 6.4
136 1518G LW3-G752 8 2 22.9 6.1
137 1495G LW3-G744 8 2 23.0 6.2
146 1522G LW3-G756 8 2 23.0 5.3
163 1530G LW3-G779 8 2 23.0 6.7
171 1496G LW3-G675 8 2 23.0 6.8
180 1493G LW3-G745 8 2 23.0 6.4
181 1516G LW3-G750 8 2 22.9 6.5
182 1514G LW3-G684-1 8 2 22.9 6.3
190 1508G Control 8 2 22.8 6.8
194 1517G LW3-G751 8 2 22.9 5.9
204 1497G LW3-G672 8 2 23.1 6.7
208 1519G LW3-G755 8 2 22.9 5.8
212 1509G LW3-G767 8 2 23.0 6.5
213 1511G LW3-G772 8 2 23.0 6.5
236 1531G LW3-G780 8 2 23.0 6.8
247 1528G LW3-G777 8 2 23.1 7.2
253 1521G LW3-G766 8 2 23.2 6.3
263 1491G LW3-G740 8 2 23.2 6.6


1 1520G LW3-G763 8 3 22.9 5.3
19 1513G LW3-G670 8 3 22.9 5.0
25 1512G LW3-G775 8 3 22.9 4.9
35 1527G LW3-G776 8 3 22.9 5.6
52 1532G LW3-G781 8 3 22.7 5.3
56 1475G LW3-G788 8 3 22.7 5.9
67 1492G LW3-G741 8 3 22.7 5.5
73 1465G LW3-G785 8 3 22.7 5.3
91 1510G LW3-G769 8 3 23.1 5.5
98 1476G LW3-G787 8 3 23.1 5.2


108 1529G LW3-G778 8 3 23.1 5.3
120 1466G LW3-G786 8 3 23.1 5.5
121 1494G LW3-G656 8 3 22.9 6.1
128 1526G LW3-G613 8 3 22.7 5.0
130 1515G LW3-G746 8 3 22.7 4.8
136 1518G LW3-G752 8 3 22.7 5.2
137 1495G LW3-G744 8 3 22.8 5.2
146 1522G LW3-G756 8 3 22.7 3.7
163 1530G LW3-G779 8 3 22.9 5.6
171 1496G LW3-G675 8 3 22.7 5.6
180 1493G LW3-G745 8 3 22.7 5.1
181 1516G LW3-G750 8 3 22.9 5.4
182 1514G LW3-G684-1 8 3 22.8 5.6
190 1508G Control 8 3 22.6 5.4
194 1517G LW3-G751 8 3 22.8 5.0
204 1497G LW3-G672 8 3 22.9 5.8
208 1519G LW3-G755 8 3 22.7 5.0
212 1509G LW3-G767 8 3 22.8 5.2
213 1511G LW3-G772 8 3 22.8 5.1
236 1531G LW3-G780 8 3 22.9 5.4
247 1528G LW3-G777 8 3 23.0 5.9
253 1521G LW3-G766 8 3 23.1 5.0
263 1491G LW3-G740 8 3 23.0 5.2


1 1520G LW3-G763 8 4 22.8 4.2
19 1513G LW3-G670 8 4 22.8 5.8
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Test Number: P686-50 Freshwater Sediment Test
10-Day Chironomus dilutus


25 1512G LW3-G775 8 4 22.8 5.2
35 1527G LW3-G776 8 4 22.7 6.2
52 1532G LW3-G781 8 4 22.5 6.0
56 1475G LW3-G788 8 4 22.6 6.1
67 1492G LW3-G741 8 4 22.7 6.4
73 1465G LW3-G785 8 4 22.7 6.0
91 1510G LW3-G769 8 4 22.9 5.9
98 1476G LW3-G787 8 4 23.1 6.2


108 1529G LW3-G778 8 4 23.0 6.1
120 1466G LW3-G786 8 4 22.9 6.4
121 1494G LW3-G656 8 4 22.9 6.2
128 1526G LW3-G613 8 4 22.9 5.7
130 1515G LW3-G746 8 4 22.8 6.0
136 1518G LW3-G752 8 4 22.8 5.9
137 1495G LW3-G744 8 4 22.8 5.8
146 1522G LW3-G756 8 4 22.8 4.4
163 1530G LW3-G779 8 4 22.7 5.8
171 1496G LW3-G675 8 4 22.8 6.1
180 1493G LW3-G745 8 4 22.7 6.0
181 1516G LW3-G750 8 4 22.8 6.3
182 1514G LW3-G684-1 8 4 22.8 6.2
190 1508G Control 8 4 22.7 6.0
194 1517G LW3-G751 8 4 22.7 6.4
204 1497G LW3-G672 8 4 22.8 6.2
208 1519G LW3-G755 8 4 22.7 6.0
212 1509G LW3-G767 8 4 22.8 6.1
213 1511G LW3-G772 8 4 22.8 6.2
236 1531G LW3-G780 8 4 22.7 5.8
247 1528G LW3-G777 8 4 22.9 5.7
253 1521G LW3-G766 8 4 22.9 6.0
263 1491G LW3-G740 8 4 22.9 6.1


1 1520G LW3-G763 8 5 22.9 5.2
19 1513G LW3-G670 8 5 22.9 4.9
25 1512G LW3-G775 8 5 22.9 4.4
35 1527G LW3-G776 8 5 23.1 4.9
52 1532G LW3-G781 8 5 22.9 4.8
56 1475G LW3-G788 8 5 22.8 5.5
67 1492G LW3-G741 8 5 22.8 4.8
73 1465G LW3-G785 8 5 22.7 5.4
91 1510G LW3-G769 8 5 23.0 4.7
98 1476G LW3-G787 8 5 23.1 4.9


108 1529G LW3-G778 8 5 23.2 5.0
120 1466G LW3-G786 8 5 23.2 4.9
121 1494G LW3-G656 8 5 22.9 5.4
128 1526G LW3-G613 8 5 22.8 4.2
130 1515G LW3-G746 8 5 22.7 4.3
136 1518G LW3-G752 8 5 22.7 4.1
137 1495G LW3-G744 8 5 22.8 4.4
146 1522G LW3-G756 8 5 22.9 4.5
163 1530G LW3-G779 8 5 23.2 5.0
171 1496G LW3-G675 8 5 23.0 4.8
180 1493G LW3-G745 8 5 22.8 4.7
181 1516G LW3-G750 8 5 23.1 4.6
182 1514G LW3-G684-1 8 5 22.9 4.8
190 1508G Control 8 5 22.7 4.8
194 1517G LW3-G751 8 5 23.0 4.9
204 1497G LW3-G672 8 5 23.1 4.8
208 1519G LW3-G755 8 5 22.8 4.6
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212 1509G LW3-G767 8 5 23.0 4.6
213 1511G LW3-G772 8 5 22.9 4.6
236 1531G LW3-G780 8 5 23.1 5.6
247 1528G LW3-G777 8 5 23.3 4.9
253 1521G LW3-G766 8 5 23.3 4.6
263 1491G LW3-G740 8 5 23.2 4.5


1 1520G LW3-G763 8 6 22.9 4.4
19 1513G LW3-G670 8 6 22.9 4.6
25 1512G LW3-G775 8 6 22.9 4.5
35 1527G LW3-G776 8 6 23.0 4.6
52 1532G LW3-G781 8 6 22.8 4.8
56 1475G LW3-G788 8 6 22.8 5.6
67 1492G LW3-G741 8 6 22.8 4.4
73 1465G LW3-G785 8 6 22.8 4.6
91 1510G LW3-G769 8 6 23.0 4.4
98 1476G LW3-G787 8 6 23.1 5.2


108 1529G LW3-G778 8 6 23.1 5.0
120 1466G LW3-G786 8 6 23.2 5.1
121 1494G LW3-G656 8 6 23.0 5.6
128 1526G LW3-G613 8 6 22.8 3.9
130 1515G LW3-G746 8 6 22.8 4.4
136 1518G LW3-G752 8 6 22.7 4.6
137 1495G LW3-G744 8 6 22.8 4.5
146 1522G LW3-G756 8 6 22.8 4.3
163 1530G LW3-G779 8 6 23.0 5.0
171 1496G LW3-G675 8 6 22.9 5.0
180 1493G LW3-G745 8 6 22.8 4.9
181 1516G LW3-G750 8 6 22.9 5.0
182 1514G LW3-G684-1 8 6 22.9 5.2
190 1508G Control 8 6 22.7 5.1
194 1517G LW3-G751 8 6 22.9 5.2
204 1497G LW3-G672 8 6 23.0 5.2
208 1519G LW3-G755 8 6 22.8 4.9
212 1509G LW3-G767 8 6 22.9 4.5
213 1511G LW3-G772 8 6 22.9 4.5
236 1531G LW3-G780 8 6 22.9 5.3
247 1528G LW3-G777 8 6 23.0 5.3
253 1521G LW3-G766 8 6 23.2 4.7
263 1491G LW3-G740 8 6 23.1 4.6


1 1520G LW3-G763 8 7 22.8 4.4
19 1513G LW3-G670 8 7 22.7 4.7
25 1512G LW3-G775 8 7 22.4 4.5
35 1527G LW3-G776 8 7 22.5 4.7
52 1532G LW3-G781 8 7 22.3 4.4
56 1475G LW3-G788 8 7 22.3 5.5
67 1492G LW3-G741 8 7 22.2 4.9
73 1465G LW3-G785 8 7 22.2 4.3
91 1510G LW3-G769 8 7 22.5 4.5
98 1476G LW3-G787 8 7 22.6 5.1


108 1529G LW3-G778 8 7 22.6 5.4
120 1466G LW3-G786 8 7 22.7 5.4
121 1494G LW3-G656 8 7 22.5 5.0
128 1526G LW3-G613 8 7 22.3 4.1
130 1515G LW3-G746 8 7 22.2 4.8
136 1518G LW3-G752 8 7 22.2 5.4
137 1495G LW3-G744 8 7 22.3 5.1
146 1522G LW3-G756 8 7 22.2 4.0
163 1530G LW3-G779 8 7 22.4 4.7
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171 1496G LW3-G675 8 7 22.3 4.8
180 1493G LW3-G745 8 7 22.2 4.6
181 1516G LW3-G750 8 7 22.4 4.7
182 1514G LW3-G684-1 8 7 22.4 5.1
190 1508G Control 8 7 22.2 5.0
194 1517G LW3-G751 8 7 22.3 5.3
204 1497G LW3-G672 8 7 22.4 5.4
208 1519G LW3-G755 8 7 22.2 4.7
212 1509G LW3-G767 8 7 22.3 4.7
213 1511G LW3-G772 8 7 22.3 4.4
236 1531G LW3-G780 8 7 22.4 5.0
247 1528G LW3-G777 8 7 22.6 5.5
253 1521G LW3-G766 8 7 22.7 4.5
263 1491G LW3-G740 8 7 22.6 5.2


1 1520G LW3-G763 8 8 22.7 5.0
19 1513G LW3-G670 8 8 22.7 5.1
25 1512G LW3-G775 8 8 22.7 5.3
35 1527G LW3-G776 8 8 22.7 5.1
52 1532G LW3-G781 8 8 22.7 5.2
56 1475G LW3-G788 8 8 22.6 5.8
67 1492G LW3-G741 8 8 22.5 5.0
73 1465G LW3-G785 8 8 22.6 5.3
91 1510G LW3-G769 8 8 22.6 5.2
98 1476G LW3-G787 8 8 23.2 5.0


108 1529G LW3-G778 8 8 23.0 5.1
120 1466G LW3-G786 8 8 23.0 5.0
121 1494G LW3-G656 8 8 23.2 5.2
128 1526G LW3-G613 8 8 23.0 4.4
130 1515G LW3-G746 8 8 23.1 4.5
136 1518G LW3-G752 8 8 22.9 4.9
137 1495G LW3-G744 8 8 22.8 5.1
146 1522G LW3-G756 8 8 22.6 4.6
163 1530G LW3-G779 8 8 22.8 5.2
171 1496G LW3-G675 8 8 22.7 5.0
180 1493G LW3-G745 8 8 22.9 5.0
181 1516G LW3-G750 8 8 22.6 5.3
182 1514G LW3-G684-1 8 8 22.7 5.1
190 1508G Control 8 8 22.6 5.3
194 1517G LW3-G751 8 8 22.7 5.0
204 1497G LW3-G672 8 8 22.9 5.2
208 1519G LW3-G755 8 8 22.8 5.0
212 1509G LW3-G767 8 8 22.6 5.1
213 1511G LW3-G772 8 8 22.6 4.9
236 1531G LW3-G780 8 8 22.7 5.2
247 1528G LW3-G777 8 8 22.9 5.0
253 1521G LW3-G766 8 8 22.9 5.0
263 1491G LW3-G740 8 8 23.0 4.8


1 1520G LW3-G763 8 9 23.0 5.3
19 1513G LW3-G670 8 9 23.2 5.5
25 1512G LW3-G775 8 9 23.3 5.4
35 1527G LW3-G776 8 9 23.5 4.9
52 1532G LW3-G781 8 9 23.4 4.9
56 1475G LW3-G788 8 9 23.3 5.8
67 1492G LW3-G741 8 9 23.4 5.5
73 1465G LW3-G785 8 9 23.4 5.1
91 1510G LW3-G769 8 9 23.6 5.0
98 1476G LW3-G787 8 9 23.6 5.8


108 1529G LW3-G778 8 9 23.6 5.6
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120 1466G LW3-G786 8 9 23.7 5.6
121 1494G LW3-G656 8 9 23.5 4.9
128 1526G LW3-G613 8 9 23.4 5.2
130 1515G LW3-G746 8 9 23.4 5.1
136 1518G LW3-G752 8 9 23.4 4.4
137 1495G LW3-G744 8 9 23.4 5.1
146 1522G LW3-G756 8 9 23.5 4.6
163 1530G LW3-G779 8 9 23.7 5.4
171 1496G LW3-G675 8 9 23.5 5.2
180 1493G LW3-G745 8 9 23.4 5.6
181 1516G LW3-G750 8 9 23.6 5.1
182 1514G LW3-G684-1 8 9 23.6 5.6
190 1508G Control 8 9 23.4 5.4
194 1517G LW3-G751 8 9 23.6 5.6
204 1497G LW3-G672 8 9 23.6 5.5
208 1519G LW3-G755 8 9 23.5 5.1
212 1509G LW3-G767 8 9 23.6 4.7
213 1511G LW3-G772 8 9 23.6 4.6
236 1531G LW3-G780 8 9 23.6 5.0
247 1528G LW3-G777 8 9 23.8 5.9
253 1521G LW3-G766 8 9 23.8 5.0
263 1491G LW3-G740 8 9 23.7 5.6


1 1520G LW3-G763 8 10 22.0 5.2 150 6.4 0.6 43 30
19 1513G LW3-G670 8 10 22.0 5.5 150 6.4 0.3 43 30
25 1512G LW3-G775 8 10 21.9 5.4 145 6.8 0.5 51 40
35 1527G LW3-G776 8 10 22.6 6.2 150 6.7 0.2 51 30
52 1532G LW3-G781 8 10 22.4 6.5 145 6.7 0.3 51 30
56 1475G LW3-G788 8 10 22.5 6.5 145 6.6 0.2 34 30
67 1492G LW3-G741 8 10 22.2 5.4 145 6.5 0.4 51 40
73 1465G LW3-G785 8 10 22.1 5.0 145 6.5 0.4 51 30
91 1510G LW3-G769 8 10 22.4 4.9 145 6.4 0.4 43 30
98 1476G LW3-G787 8 10 22.5 5.4 145 6.5 0.3 43 30


108 1529G LW3-G778 8 10 22.5 5.8 150 6.6 0.3 43 30
120 1466G LW3-G786 8 10 22.5 5.3 145 6.6 0.3 43 30
121 1494G LW3-G656 8 10 22.2 5.0 145 6.4 0.4 43 30
128 1526G LW3-G613 8 10 21.9 4.8 145 6.6 0.2 43 30
130 1515G LW3-G746 8 10 22.0 4.8 145 6.4 0.4 43 40
136 1518G LW3-G752 8 10 21.9 4.5 140 6.4 0.4 43 30
137 1495G LW3-G744 8 10 22.0 5.0 145 6.6 0.3 43 30
146 1522G LW3-G756 8 10 21.9 4.6 145 6.5 0.3 51 30
163 1530G LW3-G779 8 10 22.1 4.8 145 6.5 0.2 43 30
171 1496G LW3-G675 8 10 21.9 5.8 140 6.6 0.2 43 30
180 1493G LW3-G745 8 10 22.0 4.6 145 6.6 0.3 34 30
181 1516G LW3-G750 8 10 22.0 5.4 145 6.5 0.3 43 30
182 1514G LW3-G684-1 8 10 22.0 6.2 145 6.6 0.2 51 30
190 1508G Control 8 10 21.9 4.6 155 6.8 0.3 60 40
194 1517G LW3-G751 8 10 22.0 5.2 145 6.6 0.4 43 30
204 1497G LW3-G672 8 10 22.1 5.6 145 6.5 0.3 51 30
208 1519G LW3-G755 8 10 21.9 5.4 145 6.6 0.4 43 30
212 1509G LW3-G767 8 10 22.0 4.9 145 6.6 0.3 51 30
213 1511G LW3-G772 8 10 21.9 4.6 145 6.5 0.4 51 30
236 1531G LW3-G780 8 10 22.0 5.2 145 6.6 0.2 43 40
247 1528G LW3-G777 8 10 22.3 6.3 145 6.6 0.2 43 30
253 1521G LW3-G766 8 10 22.3 4.8 150 6.7 0.3 43 40
263 1491G LW3-G740 8 10 22.1 5.6 145 6.6 0.3 51 30


Mean 22.8 5.6 152 6.7  --- 49 37 6.7  ---
SD 0.4 0.9 14 0.2  --- 8 8 0.2  ---
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n 363 363 66 66 66 66 66 33 33
Min 21.9 3.7 140 6.4 <0.1 34 30 6.5 <0.5
Max 23.8 7.8 230 7.1 0.8 86 55 7.2 11.2
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Lower Willamette Group 


1.0  INTRODUCTION  
The Portland Harbor remedial investigation/feasibility study (RI/FS) Round 3B 
sediment sampling efforts were designed to fill data gaps related to site characterization, 
ecological and human health risks, and the feasibility study (Integral et al. 2007). The 
sampling effort included surface and subsurface sediment chemistry and toxicity 
testing; the toxicity testing involved only surface sediment from selected locations. The 
toxicity testing and surface sediment chemistry data will be included in the overall 
dataset used in the two predictive models to characterize the relationship between 
sediment chemistry and benthic invertebrate toxicity at the Portland Harbor Superfund 
site. This report presents the results from the 10-day sediment toxicity test with 
Chironomus dilutus (formerly C. tentans) and the 28-day sediment toxicity test with 
Hyalella azteca. These tests were conducted on 56 surface sediment samples collected 
in the Willamette River within the Portland Harbor from River Mile (RM) 3.4 to 
RM 12.2, and 4 surface sediment samples collected at four upstream stations as 
described in the Portland Harbor RI/FS Round 2 Quality Assurance Project Plan 
(QAPP), the QAPP Addendum 10, Round 3B Field Sampling Plan (FSP) approved by 
the US Environmental Protection Agency (EPA), and the Field Sampling Report 
(Integral and Windward 2004; Integral et al. 2007; Windward 2007; Integral 2008).  


1.1  OBJECTIVES 
The objectives of this data report are to: 


• Present the results from the 10-day sediment toxicity test with 
C. dilutus and the 28-day sediment toxicity test with H. azteca 
conducted on 60 sediment samples collected within and upstream of 
the Portland Harbor  


• Provide information on the quality of the toxicity data, including 
field and laboratory deviations from the FSP and QAPP and data 
validation results. 


1.2  REPORT ORGANIZATION 
The report is organized into sections that address field methods, laboratory methods, 
quality assurance and quality control (QA/QC) procedures, results, and references. 
Supporting information is provided in several appendices: 


• Appendix A: EPA-LWG Communications 
• Appendix B: Complete Laboratory Test Data 
• Appendix C: Laboratory Test Reports 
• Appendix D: Bioassay Data Validation Report 
• Appendix E: Chain-of-Custody Forms 
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2.0  METHODS  
This section briefly describes the methods for the collection of surface sediment 
samples and the laboratory methods for conducting the 10-day C. dilutus and the 28-day 
H. azteca sediment toxicity tests. The details of the field and laboratory procedures are 
described in the Round 3B FSP, Round 2 QAPP, and QAPP Addendum 10 (Integral and 
Windward 2004; Integral et al. 2007; Windward 2007). Field and laboratory deviations 
from the FSP and QAPPs are also presented in this section. The laboratory reports are 
presented in full in Appendix C, and the chain-of-custody forms used to track sample 
custody are presented in Appendix E. 


2.1  FIELD METHODS 
Surface sediment samples for toxicity testing were collected at 56 stations within 
Portland Harbor (RM 2 to RM 12.2) and at 4 upstream stations (RM 15 to RM 26) in 
accordance with the Round 3B FSP, Round 2 QAPP, and QAPP Addendum 10 (Integral 
and Windward 2004; Integral et al. 2007; Windward 2007). This section briefly 
summarizes the field collection methods. 


2.1.1  Surface Sediment Sampling 
Surface (0 to 30 cm) sediment grab samples were collected for toxicity testing at 
56 stations in Portland Harbor using a power grab sampler deployed from a sampling 
vessel (Integral 2008). In addition, four surface sediment samples were collected at four 
stations upstream of the Portland Harbor (Figure 2-1). The sediment at each station was 
homogenized and placed in jars for bioassay and chemistry analyses (for further details 
see the Round 3B FSP (Integral et al. 2007)). The bioassay laboratory, Northwestern 
Aquatic Sciences (NAS), conducted the two toxicity tests on the 60 sediment samples in 
four batches (two batches with each test organism). Each batch of 28 sediment samples 
from Portland Harbor was tested along with a negative control and reference sediment 
(the 4 upstream sediment samples). The toxicity tests were initiated within 23 days of 
the collection of the sediment samples. The sediment samples were collected and tested 
as presented in Table 2-1. 
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Table 2-1.  Collection and testing schedule of the 60 surface sediment samples 


Batch 
Number 


Field  
Collection Date 


Initiation Date 
for Toxicity 


Tests 


Termination  
Date for  


C .dilutus Test 


Termination  
Date for  


H. azteca Test 
Batch 1  Nov 14 – 16, 2007 Nov 30, 2007  Dec 10, 2007 Dec 28, 2007 
Batch 2 Nov 14 – 16, 2007, 


and Dec 5, 2007 Dec 7, 2007 Dec 17, 2007 Jan 4, 2008  


2.1.2  Field Deviations from FSP and QAPP 
The FSP was followed for the bioassay sediment collection with two modifications. At 
station LW3-G670, sediment was collected 76 ft from the target location because the 
recently installed McCormick & Baxter remediation cap extended over the target 
location; and at station LW3-G776, sediment was collected 64.3ft from the target 
location because gravel covered the area (Integral 2008). There were no deviations from 
field procedures presented in the QAPP.  


2.2  LABORATORY METHODS 
The 10-day C. dilutus and the 28-day H. azteca sediment toxicity tests were conducted 
on 56 sediment samples collected within Portland Harbor and 4 upstream sediment 
samples. The four upstream sediment samples were collected and analyzed as reference 
sediments, at locations representing a range of grain sizes and total organic carbon. The 
four stations were included as part of the Round 2 toxicity testing, and all four stations 
passed the acceptability criteria for reference sediments in the Chironomus test 
presented by the Regional Sediment Evaluation Team (RSET) in the Regional Sediment 
Evaluation Framework for the Pacific Northwest (RSET 2006). The reference 
acceptability criteria are ≤ 30% mortality and a final reference sediment growth ≥ 80% 
of final negative control growth. NAS conducted the sediment toxicity tests with C. 
dilutus and H. azteca according to the methods described in the Round 2 QAPP and 
QAPP Addendum 10 (Integral and Windward 2004; Integral et al. 2007; Windward 
2007). A summary of the QA/QC results and the independent data validation results are 
provided in Sections 3.1.2 and 3.2.2 for Chironomus and Hyalella, respectively. The 
following sections briefly described each laboratory test method. 


2.2.1  Chironomus dilutus 
The 10-day C. dilutus sediment toxicity test was conducted according to American 
Society for Testing and Materials (ASTM) Method E 1706-00 (ASTM 2003) and EPA 
Method 100.2 (EPA 2000). In the 10-day sediment toxicity test, larvae (midges) were 
exposed to test, upstream reference, and negative control sediments. Negative control 
sediment was collected from a well-established area free of contaminants. The area is 
located approximately 1 mile east of the Highway 101 bridge at Beaver Creek, south of 
Newport, Oregon. Sediment from this area was used as the negative control in the 
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Round 2 sediment toxicity testing. The test was conducted with eight replicates per 
treatment, each containing 100 mL of sediment and 175 mL of overlying water. The test 
was initiated by adding 10 third instar larvae to each replicate. The test chamber 
position was randomized, as was the distribution of larvae in the test chambers. The test 
was performed at 23 ± 1°C with a photoperiod of 16L:8D. The overlying water was 
renewed twice daily, and the larvae were fed once daily. At day 10, the test was 
terminated, and the numbers of surviving organisms (i.e., larvae and pupae) in each 
replicate were counted and recorded. The surviving larvae from each replicate (pupae 
were not included in the growth determination) were dried at 60 to 90 °C to constant 
weight and weighed to the nearest 0.01 mg. The total weight of the dried larvae from 
each replicate was divided by the number of larvae weighed to obtain an average dry 
weight per surviving larva per replicate. The dried larvae were then ashed at 550 °C for 
2 hours. The ashed larvae were reweighed, and the tissue mass of the larvae was 
calculated as the difference between the weight of the dried larvae and the weight of the 
ashed larvae. Pupae or adult organisms were not included in the replicate to estimate 
ash-free dry weight (AFDW). The growth endpoint was based on the AFDW 
measurements. The test was deemed acceptable if mean survival in the negative control 
was ≥ 70% and the mean weight of surviving negative control organisms was ≥ 0.48 mg 
AFDW. Further description of test method and data requirements are presented in the 
Round 2 QAPP and QAPP Addendum 10 (Integral and Windward 2004; Windward 
2007). 


2.2.2  Hyalella azteca 
The 28-day H. azteca sediment toxicity test was conducted according to ASTM 
Method E 1706-00 (ASTM 2003) and EPA Method 100.4 (EPA 2000). In the 28-day 
sediment toxicity test, amphipods were exposed to test, upstream reference, and 
negative control sediments. Negative control sediment was collected from a well-
established area free of contaminants. The area is located approximately 1 mile east of 
the Highway 101 bridge at Beaver Creek, south of Newport, Oregon. Sediment from 
this area was used as the negative control in the Round 2 sediment toxicity testing. The 
test was conducted with eight replicates per treatment, each containing 100 mL of 
sediment and 175 mL of overlying water. The test was initiated by adding 10 7- to 
8-day-old amphipods to each replicate. The test chamber position was randomized, as 
was the distribution of amphipods in the test chambers. The test was performed at 
23 ± 1°C with a photoperiod of 16L:8D. The overlying water was renewed twice daily, 
and the amphipods were fed once daily. At day 28, the test was terminated, and the 
numbers of surviving amphipods in each replicate were counted and recorded. The 
surviving amphipods from each replicate were dried at 60 to 90°C to constant weight 
and weighed to the nearest 0.01 mg. The total weight of the dried amphipods from each 
replicate was divided by the number of amphipods weighed to obtain an average dry 
weight per surviving amphipod per replicate. The test was deemed acceptable if mean 
survival in the negative control was ≥ 80%. Further description of test method and data 
requirements are presented in the Round 2 QAPP and QAPP Addendum 10 (Integral 
and Windward 2004; Windward 2007). 







Portland Harbor RI/FS 
Round 3B Bioassay Testing Data Report 


DRAFT 
April 21, 2008 


DRAFT DOCUMENT: DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, 
state, and tribal partners, and is subject to change in whole or in part. 


7


LWG 
Lower Willamette Group 


2.3  QA/QC PROCESS  
The QA/QC process included three main components: the standard QA provided by 
NAS (the contract laboratory), a laboratory audit and protocol review by an independent 
third party, and 100% data validation, also conducted by the independent third party. 
This section briefly describes the three components of the QA/QC process. 


2.3.1  Laboratory Quality Assurance 
Both sediment toxicity tests incorporated standard QA/QC procedures for the evaluation 
of the validity of the test results. Standard QA/QC procedures included the use of 
negative and positive controls and the periodic measurement of water quality during 
testing. The laboratory technicians performing the tests were responsible for ensuring 
that the appropriate procedures were followed during the testing. The laboratory 
performed the first data reduction by calculating the average survival and biomass for 
each test sediment and the negative controls. An internal review of the data was 
performed by the laboratory’s QA/QC officer. For further details on the QC procedures 
for sediment toxicity testing, refer to the Round 2 QAPP and the QAPP Addendum 10 
(Integral and Windward 2004). 


2.3.2  Data Validation 
Paul Dinnel of Dinnel Marine Resources, an independent third party, reviewed the two 
test protocols written by NAS prior to commencement of the sediment toxicity study to 
ensure that protocols were up to date and included any recently published 
modifications. The reviewer found NAS protocols to be well written and in full 
compliance with EPA and ASTM protocols. The independent third-party reviewer 
conducted one unannounced laboratory audit during sediment testing. All testing 
procedures closely followed NAS’s approved protocols, and all test parameters 
appeared to be within testing guidelines. 


A 100% check was made of all data entered into NAS’s internal database, and spot 
checks were made of all Microsoft Excel® spreadsheet calculations and formulas. All 
errors, omissions, clarifications, or changes were documented and communicated to 
NAS. Complete details of the data validation process are presented in Appendix D. 
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3.0  RESULTS 
The results from the two sediment toxicity test with C. dilutus and H. azteca are 
presented below. The toxicity test data are presented in full in Appendix B, and the 
complete laboratory reports are presented in Appendix C. The validation report is 
presented in Appendix D. 


3.1  CHIRONOMUS DILUTUS TOXICITY TEST 
The 10-day C. dilutus sediment toxicity test was conducted on 56 sediment samples 
collected within the Portland Harbor and 4 sediment samples collected at upstream 
reference stations. This section presents the laboratory QA/QC and data validation 
results as well as the toxicity test results. 


3.1.1  Toxicity Test Results 
A summary of the validated data for the 10-day sediment toxicity test with C. dilutus is 
presented in Table 3-1 and Figure 3-1. The 56 sediment samples collected in Portland 
Harbor were tested in two batches of 28 sediment samples together with the negative 
control and the 4 upstream reference sediment samples. The negative control in the two 
batches passed the acceptability criteria of ≤ 30% mortality and a mean weight of 
surviving organisms ≥ 0.48 mg AFDW. In the negative control, the average mortality 
was 12.5 and 11.3%; and the average AFDW was 0.91 and 0.81 mg per organism. The 
four upstream sediment samples met the criteria for reference sediments stated in the 
Regional Sediment Evaluation Framework for the Pacific Northwest (RSET 2006) of 
≤ 30% mortality and a final growth ≥ 80% of the final negative control growth. The 
average mortality at the four upstream stations ranged from 10 to 30% and the average 
AFDW from 0.73 to 1.01 mg per organism (80.2 to 117% of the final negative control 
growth). The average mortality in the test sediments ranged from 2.5% in LW3-G671 to 
55% in LW3-G789. The average AFDW ranged from 0.52 mg per organism in 
LW3-G654 to 1.05 mg per organism in LW3-G772. 


Table 3-1.  Data summary for the sediment toxicity test with 
Chironomus dilutus 


Negative Control  
or Station Names 


Average Percent 
Mortality 


(Standard Deviation) 


Average Ash-Free Dry 
Weight (mg)  


(Standard Deviation) 
Batch 1      


Negative Control  12.5 (12.8) 0.91 (0.06) 
LW3-G785 (reference) 13.8 (9.2) 1.01 (0.13) 
LW3-G786 (reference) 12.5 (12.8) 0.93 (0.12) 
LW3-G787 (reference) 12.5 (12.8) 0.98 (0.09) 
LW3-G788 (reference) 10.0 (9.3) 0.73 (0.08) 
LW3-G612 8.8 (11.3) 0.81 (0.04) 
LW3-G622 23.8 (18.5) 0.91 (0.14) 
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Table 3-1.  Data summary for the sediment toxicity test with 
Chironomus dilutus 


Negative Control  
or Station Names 


Average Percent 
Mortality 


(Standard Deviation) 


Average Ash-Free Dry 
Weight (mg)  


(Standard Deviation) 
LW3-G623 12.5 (12.8) 0.84 (0.07) 
LW3-G625 4.3 (5.3) 0.84 (0.07) 
LW3-G628 13.8 (13.0) 0.84 (0.06) 
LW3-G637 15.0 (14.1) 0.90 (0.12) 
LW3-G638 6.3 (7.4) 0.86 (0.09) 
LW3-G643 15.7 (17.2) 0.88 (0.16) 
LW3-G648 10.0 (10.7) 0.81 (0.09) 
LW3-G653 11.3 (13.6) 0.77 (0.07) 
LW3-G654 31.3 (28.5) 0.52 (0.19) 
LW3-G663 17.5 (11.6) 0.73 (0.10) 
LW3-G665 17.5 (16.7) 0.92 (0.15) 
LW3-G671 2.5 (4.6) 0.78 (0.10) 
LW3-G674 13.8 (9.2) 0.83 (0.06) 
LW3-G683 11.3 (11.3) 0.81 (0.05) 
LW3-G685 8.8 (11.3) 0.84 (0.14) 
LW3-G689 55.0 (35.9) 0.83 (0.14) 
LW3-G693 13.8 (16.0) 0.79 (0.14) 
LW3-G694 10.0 (10.7) 0.63 (0.06) 
LW3-G700 12.5 (11.6) 0.81 (0.12) 
LW3-G707 11.3 (12.5) 0.82 (0.07) 
LW3-G711 12.5 (8.9) 0.85 (0.10) 
LW3-G713 16.3 (16.0) 0.84 (0.09) 
LW3-G718 11.3 (12.5) 0.77 (0.09) 
LW3-G722 7.5 (8.9) 0.75 (0.11) 
LW3-G736 7.5 (10.4) 0.86 (0.11) 
LW3-G737 18.8 (14.6) 0.85 (0.08) 


Batch 2      
Negative control  11.3 (11.3) 0.81 (0.09) 
LW3-G785 (reference) 17.5 (13.9) 0.95 (0.10) 
LW3-G786 (reference) 18.8 (12.5) 0.84 (0.12) 
LW3-G787 (reference) 30.0 (13.1) 0.83 (0.06) 
LW3-G788 (reference) 16.3 (14.1) 0.78 (0.10) 


LW3-G613 10.0 (10.7) 0.80 (0.09) 
LW3-G656 18.8 (16.4) 0.78 (0.15) 
LW3-G670 20.0 (9.3) 0.98 (0.16) 
LW3-G672 32.5 (22.5) 0.89 (0.19) 
LW3-G675 12.5 (10.4) 0.89 (0.08) 
LW3-G684 11.3 (13.6) 0.81 (0.09) 
LW3-G740 15.0 (15.1) 0.88 (0.06) 
LW3-G741 11.3 (13.6) 0.87 (0.12) 
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Table 3-1.  Data summary for the sediment toxicity test with 
Chironomus dilutus 


Negative Control  
or Station Names 


Average Percent 
Mortality 


(Standard Deviation) 


Average Ash-Free Dry 
Weight (mg)  


(Standard Deviation) 
LW3-G744 25.0 (20.7) 0.95 (0.09) 
LW3-G745 10.0 (13.1) 0.84 (0.10) 
LW3-G746 22.5 (13.9) 0.88 (0.12) 
LW3-G750 22.5 (14.9) 0.85 (0.14) 
LW3-G751 15.0 (17.7) 0.88 (0.13) 
LW3-G752 21.3 (30.9) 0.93 (0.06) 
LW3-G755 15.0 (10.7) 0.98 (0.15) 
LW3-G756 23.8 (27.7) 0.95 (0.08) 
LW3-G763 13.8 (11.9) 1.03 (0.14) 
LW3-G766 15.0 (12.0) 0.96 (0.14) 
LW3-G767 8.8 (17.3) 0.84 (0.10) 
LW3-G769 20.0 (23.3) 0.92 (0.10) 
LW3-G772 13.8 (15.1) 1.05 (0.17) 
LW3-G775 8.8 (8.3) 1.00 (0.08) 
LW3-G776 8.8 (11.3) 1.04 (0.11) 
LW3-G777 17.5 (16.7) 0.83 (0.12) 
LW3-G778 28.8 (28.5) 0.97 (0.27) 
LW3-G779 22.5 (28.7) 0.95 (0.09) 
LW3-G780 13.8 (15.1) 0.97 (0.11) 
LW3-G781 15.0 (9.3) 0.87 (0.07) 
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3.1.2  QA/QC Results 
This section presents the results of the standard QA procedures for conducting the 
10-day C. dilutus sediment toxicity test provided by NAS, 100% data validation 
conducted by Dinnel Marine Resources, and laboratory deviations from the Round 2 
QAPP and QAPP Addendum 10 (Integral and Windward 2004; Windward 2007).  


3.1.2.1  Laboratory QA/QC Results  
The standard QA data provided by the laboratory included acceptable negative and 
positive controls and water quality measurements within specified acceptable ranges.  


The negative control in a 10-day sediment toxicity test with C. dilutus must have an 
average morality of less than 30% and an average AFDW greater than 0.48 mg per 
organism. The average mortality in the negative control in the two sediment toxicity 
tests met the acceptability criterion with values of 12.5 and 11.3%. The average AFDW 
for the negative control in the two tests met the acceptability criterion with values of 
0.91 to 0.81 mg per organism.  


The positive control consists of a 96-hour reference toxicant test conducted with the 
same batch of test organisms used in the sediment toxicity test. The reference toxicant 
used for the C. dilutus test was potassium chloride (KCl). The mean mortality in a 
0-g KCl/L concentration (negative control) should be less than 10%, and the calculated 
LC50 (concentration that is lethal to 50% of an exposed population) value for each test 
should be within ± 2 standard deviations of the calculated mean of the control chart. 
The average mortality was 0% in both reference toxicant tests, and the LC50 values for 
the two reference toxicant tests fell within ±2 standard deviations of the calculated mean 
of the control chart. The positive control data for each test are presented in the 
laboratory reports in Appendix C. 


The water quality measurements in all sediment and reference toxicant tests were within 
the specified acceptable ranges, with the exception of two slight deviations in 
temperature (see Section 3.1.2.3). Further details on laboratory audits and data 
validation are presented in full in Appendix D. 


3.1.2.2  Data Validation 
A 100% validation of the toxicity test data from NAS was performed by comparing the 
electronic data files with the raw laboratory data sheets and ensuring that calculation 
formulas in the data spreadsheets were correct. All transcription errors, incorrect 
formulas, and other inconsistencies in the electronic data were corrected by NAS and 
verified by the independent reviewer before the data were finalized. Further details on 
the data validation process are presented in Appendix D. 


3.1.2.3  Laboratory Deviations from QAPP 
The sediment toxicity tests with C. dilutus were conducted according to the QAPP 
except for the deviations outlined below. These deviations were deemed minor by the 
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independent third party with no effect on the results. The data validation report is 
presented in detail in Appendix D. 


• In Batch 1, on day 3, the temperature in two beakers was 24.1 °C, 
which was slightly over the protocol limit of 23 ± 1°C. In Batch 2, on 
day 10, the temperature in eight beakers was 21.9°C, which was 
slightly lower than the protocol limit.  


• In Batch 1, four beakers inadvertently received 11 organisms at test 
initiation instead of the protocol-designated 10.  


• In Batch 1, replication was eight-fold for all samples as specified by 
ASTM and EPA protocols except for two samples (LW3-G625 and 
LW3-G643), which had a replication of seven-fold. 


3.2  HYALELLA AZTECA TOXICITY TEST 
The 28-day H. azteca sediment toxicity test was conducted on 56 sediment samples 
collected within Portland Harbor and 4 sediment samples collected at upstream 
reference stations. This section presents the laboratory QA/QC and data validation 
results as well as the toxicity test results. 


3.2.1  Toxicity Test Results 
A summary of the validated data for the 28-day sediment toxicity test with H. azteca is 
presented in Table 3-2 and Figure 3-2. The 56 sediment samples collected in Portland 
Harbor were tested in two batches of 28 sediment samples together with the negative 
control and the 4 upstream reference sediment samples. The negative control in the two 
batches passed the acceptability criterion of ≤ 20% mortality with average mortalities of 
10.1 and 0%. In addition, the negative controls met the growth criterion stated in the 
Regional Sediment Evaluation Framework for the Pacific Northwest (RSET 2006) of 
≥ 0.15 mg per surviving organism. The four upstream sediment samples tested in the 
two batches met the mortality criterion for reference sediments of ≤ 30% mortality as 
stated in RSET (2006), with average mortalities ranging from 10 to 30%. The sediment 
sample collected at upstream station LW3-G788 and tested in Batch 1 met the reference 
sediment growth criterion of ≥ 0.15 mg per surviving organism as stated in RSET 
(2006). The other three sediment samples collected at upstream stations and tested in 
Batch 1 had a final growth ranging from 0.12 to 0.14 mg per surviving organism and 
therefore did not meet the growth criterion for reference sediments. In Batch 2, three of 
the four sediment samples collected at upstream stations met the reference sediment 
growth criterion with a final growth of 0.18 mg per surviving organism. The sediment 
sample collected at station LW3-787 had a final growth of 0.14 mg per organism and 
thus did not meet the growth criterion for reference sediments. The average mortality in 
the test sediments ranged from 1.3% in LW3-G683 to 22.5% in LW3-G777. The 
average growth ranged from 0.11 mg per organism in LW3-G612, LW3-G671, 
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LW3-G685, LW3-G693, LW3-G694, and LW3-G713 to 0.24 mg per organism in 
LW3-G777. 


Table 3-2.  Data summary for the sediment toxicity test with 
Hyalella azteca 


Negative Control  
or Station Name 


Average Percent 
Mortality 


(Standard Deviation) 


Average Dry Weight 
(mg)  


(Standard Deviation) 
Batch 1     


Negative Control  10.1 (10.7) 0.19 (0.04) 
LW3-G785 (reference) 3.8 (7.4) 0.12 (0.02) 
LW3-G786 (reference) 18.8 (6.4) 0.14 (0.04) 
LW3-G787 (reference) 7.5 (13.9) 0.12 (0.01) 
LW3-G788 (reference) 11.3 (13.6) 0.15 (0.04) 
LW3-G612 7.5 (8.9) 0.11 (0.02) 
LW3-G622 12.5 (10.4) 0.13 (0.01) 
LW3-G623 15.0 (10.7) 0.13 (0.01) 
LW3-G625 5.0 (7.6) 0.12 (0.01) 
LW3-G628 8.8 (16.4) 0.12 (0.03) 
LW3-G637 8.8 (11.3) 0.12 (0.02) 
LW3-G638 12.5 (13.9) 0.12 (0.02) 
LW3-G643 10.0 (14.1) 0.13 (0.02) 
LW3-G648 10.0 (9.3) 0.12 (0.02) 
LW3-G653 16.3 (14.1) 0.13 (0.02) 
LW3-G654 13.8 (9.2) 0.14 (0.05) 
LW3-G663 10.0 (14.1) 0.12 (0.03) 
LW3-G665 12.5 (10.4) 0.12 (0.01) 
LW3-G671 13.8 (13.0) 0.11 (0.01) 
LW3-G674 15.0 (13.1) 0.12 (0.03) 
LW3-G683 1.3 (3.5) 0.12 (0.01) 
LW3-G685 6.3 (10.6) 0.11 (0.02) 
LW3-G689 8.8 (9.9) 0.13 (0.02) 
LW3-G693 10.0 (13.1) 0.11 (0.02) 
LW3-G694 3.8 (5.2) 0.11 (0.01) 
LW3-G700 10.0 (13.1) 0.12 (0.01) 
LW3-G707 16.3 (11.9) 0.12 (0.02) 
LW3-G711 12.5 (13.9) 0.12 (0.02) 
LW3-G713 6.3 (7.4) 0.11 (0.01) 
LW3-G718 8.8 (11.3) 0.12 (0.01) 
LW3-G722 13.8 (9.2) 0.12 (0.01) 
LW3-G736 11.3 (14.6) 0.13 (0.01) 
LW3-G737 16.3 (15.1) 0.13 (0.02) 


Batch 2      
Negative Control  0.0 (0.0) 0.21 (0.02) 
LW3-G785 (reference) 15.0 (27.3) 0.18 (0.06) 
LW3-G786 (reference) 15.0 (9.3) 0.18 (0.02) 
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Table 3-2.  Data summary for the sediment toxicity test with 
Hyalella azteca 


Negative Control  
or Station Name 


Average Percent 
Mortality 


(Standard Deviation) 


Average Dry Weight 
(mg)  


(Standard Deviation) 
LW3-G787 (reference) 8.8 (14.6) 0.14 (0.02) 
LW3-G788 (reference) 10.0 (10.7) 0.18 (0.03) 
LW3-G613 11.3 (8.3) 0.15 (0.02) 
LW3-G656 12.5 (18.3) 0.16 (0.02) 
LW3-G670 13.8 (11.9) 0.17 (0.03) 
LW3-G672 11.3 (9.9) 0.14 (0.02) 
LW3-G675 12.5 (11.6) 0.17 (0.02) 
LW3-G684 6.3 (9.2) 0.16 (0.02) 
LW3-G740 13.8 (13.0) 0.19 (0.03) 
LW3-G741 11.3 (13.6) 0.15 (0.02) 
LW3-G744 10.0 (12.0) 0.16 (0.02) 
LW3-G745 10.0 (14.1) 0.16 (0.02) 
LW3-G746 8.8 (9.9) 0.16 (0.01) 
LW3-G750 16.3 (13.0) 0.16 (0.02) 
LW3-G751 10.0 (9.3) 0.19 (0.02) 
LW3-G752 15.0 (16.9) 0.15 (0.03) 
LW3-G755 12.5 (12.8) 0.17 (0.02) 
LW3-G756 20.0 (14.1) 0.19 (0.01) 
LW3-G763 7.5 (10.4) 0.17 (0.03) 
LW3-G766 10.0 (12.0) 0.17 (0.02) 
LW3-G767 6.3 (10.6) 0.18 (0.02) 
LW3-G769 8.8 (14.6) 0.18 (0.03) 
LW3-G772 7.5 (11.6) 0.18 (0.02) 
LW3-G775 10.0 (16.0) 0.16 (0.03) 
LW3-G776 16.3 (34.6) 0.17 (0.02) 
LW3-G777 22.5 (27.6) 0.24 (0.07) 
LW3-G778 8.8 (11.3) 0.18 (0.03) 
LW3-G779 16.3 (18.5) 0.19 (0.04) 
LW3-G780 3.8 (7.4) 0.20 (0.04) 
LW3-G781 13.8 (23.9) 0.16 (0.03) 
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3.2.2  QA/QC Results 
This section presents the results the standard QA for conducting the 28-day H. azteca 
sediment toxicity test provided by NAS, 100% data validation conducted by Dinnel 
Marine Resources, and laboratory deviations from the Round 2 QAPP and QAPP 
Addendum 10 (Integral and Windward 2004; Windward 2007).  


3.2.2.1  Laboratory QA/QC Results 
The standard QA provided by the laboratory included acceptable negative and positive 
controls and water quality measurements within specified acceptable ranges. The 
negative control in a 28-day sediment toxicity test with H. azteca must have an average 
mortality of less than 20%. The average mortality in the negative controls met the 
acceptability criterion with values of 10.1 and 0%.  


The positive control consisted of a 96-hour reference toxicant test conducted with the 
same batch of test organisms used in the sediment toxicity test. The reference toxicant 
used for the H. azteca test was cadmium chloride (CdCl2). The mean mortality in a 
0-g CdCl2/L concentration (negative control) should be less than 10%, and the 
calculated LC50 value for each test should be within ± 2 standard deviations of the 
calculated mean of the control chart. Both these criteria were met for the two reference 
toxicant tests. The positive control data for each test are presented in the laboratory 
reports in Appendix B. 


The water quality measurements in all sediment and reference toxicant tests were within 
the specified acceptable ranges, except for one slight deviation in temperature in 
Batch 2 (see Section 3.2.2.3). Further details on laboratory audits and data validation 
are presented in full in Appendix C. 


3.2.2.2  Data Validation 
A 100% validation of the toxicity test data from NAS was performed by comparing the 
electronic data files with the raw laboratory data sheets and ensuring that calculation 
formulas in the data spreadsheets were correct. All transcription errors, incorrect 
formulas, and other inconsistencies in the electronic data were corrected by NAS and 
verified by the independent reviewer before the data were finalized. Further details on 
the data validation process are presented in Appendix C. 


3.2.2.3  Laboratory Deviations from QAPP 
The sediment toxicity tests with H. azteca were conducted according to the QAPP, 
except for the deviations in Batch 2 outlined below. These deviations were deemed 
minor by the independent third party with no effect on the results. The data validation 
report is presented in detail in Appendix C. 


• Two beakers inadvertently received 11 and 12 organisms, 
respectively, at test initiation instead of the protocol-designated 10.  


• Temperature on Day 12 in one beaker was 21.9 °C, which was 
slightly under the protocol limit of 23 ±1 °C. 
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4.0  SUMMARY OF SEDIMENT TOXICITY TESTS 
The 10-day C. dilutus and 28-day H. azteca sediment toxicity tests were conducted on 
60 sediment samples collected within and upstream of the Portland Harbor Study Area. 
The tests were conducted in four batches (two batches with each test organism), and all 
batches met the specified test acceptability criteria. The independent third-party 
reviewer found all data generated by both tests to be of excellent quality and fully 
usable for any future application. The minor protocol deviations were deemed to have 
no adverse affect on the quality of the data.  
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